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(54) Abstract Title: boMon off aubtarfanoon zones 

(57) An apparatus 130 wtiich comprfses a zonal isolation assembly compn'sing: one or more solid tubuiar 
members 135, 150 each solid tubular member iricluding one or more external seals 140, one or more 
perforated tubular members 145 each including one or more radial passages coupled to the solid tubular 
memlMrs; and a shoe 156 coupled to the zonal isolation assembly; wherein at least one of the solid 
tubular members and the perforated tubular members are formed by a radial expansion process 
performed within the wellbore; and wherein the radial passage of at least one of the perforated tubular 
members are cleaned by further radial expansion of the perforated tubular members within the wellbore. 
Mbo disdosad are methods and systems of isolatfon subterranean zones and of extracting materials 
f^om a producing zone. . 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross RsfBrance To Relatsd Applications 

This application is a continuation-in-part of U.S. patent application serial numl)er 
5 .09/969,922, attorney docket . number 25791.69, filed on 10/3/2001, that was a 
oontinuatian-in-part of U.S. patent application serial mmbw 09/440.338, attorney 
docket number 25791.9.02, filed on 11/15/1999, that issued as U.S. Patent No. 
6,328.113, that claimed the benefit of ttte filhig dale of U.S. proviskinal patent 
appDcatton serial number 60/108,558, attorney docket number 25791.9, filed on 
10 11/16/1998, the disctosures of which are incorporated herein by lefBrenoe. 

The present appHcation is related to the fallowing: (1) U.S. patent applicatton serial no. 
09/454,139. attorney docket no. 25791.03.02, filed oh 12/3/1999. (2) U.S. patent 
applkxrtton serial no, 09/510.913. attorney docket no. 25791.7.02. fded on 2/23/2000. 

15 (3) U.S. patent applicaflon serial no. 09/502,350, attorney docket no. 25791.8.02, filed 
on 2/10/2000, (4) U.S. patent appRcatkm serial no. 09/440.338, attorney docket no. 
25791.9.02, fHed on 11/15/1999, (5) U.S. patent applteatlon serial no. 09/523,460, 
attorney docket no. 25791.11.02. filed on- 3/10/2000, (6) U.S. patent application serial 
no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 

20 application serial no. 09^11 .941. attorney docket no. 25791.16.02. filed on 2^4/2000, 
(8) U.S. patent applicatkm serial no. 09/588,946, attomey docket no. 25791.17.02. filed 
on 6/7/2000, (9) U.S. patent application s«ial no. 09/559,122. attomey docket no. 
25791.23.02. filed on 4/26/2000. (10) PCT patent appiteatton serial no. 
PCTAJSOO/16635. attomey docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 

25 proviskMial patent application serial no. 60/162,671 , atb>mey docket no. 25791 .27. filed 
on 11/1/1999, (12) U.S. provlsk>nal patent application serial no. 60/154,047, attomey 
dodtet no. 25791 .29, filed on 9/16/1999. (13) U.S. provisional patent appiteatk>n serial 
no. 60/159.082, attomey docket no. 25791.34, filed on 10/12/1999. (14) U.S. 
proviskNial patent application serial ho. 60/159,039, attomey dodcet rto. 25791 .36, filed 

30 on 10/12/1999. (15) U.S. provisk>nal patent applicatton serial no. 60/159,033, attomey 
docket no. 25701.37. filed on 10/12/1999, (16) U.S. provisional patent appltoation serial 
no. 60/212.359. attomey docket no. 25791.38, filed on 6/190000, (17) U.S. praviskmal 
patent application serial no. 60/165,228, attomey docket no. 25791.39, filed on 
11/12/1099, (18) U.S. pravisional patent appiteatkwi serial no. 60/221,443, attomey 
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docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application seriai 
no. 60/221 .645, attorney docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provisional 
patent applk:ation serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provisional patent appllcatton serial no. 60/237.334, attorney 

5 docket no. 25791.48, filed on 1Q/2/2000, (22) U.S. provisional patent application serial 
no. 60/270,007, attorney docket no. 25791 .50» filed on 2/20/2001; (23) U.S. provisional 
patent application serial no* 60/262,434, attorney dockrt no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent appHcatton serial no. 60/259.486. attorney 
docket no. 25791.52. filed on 1/3/2001; (25) US. piovistonal patent application serial 

10 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453, attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. provisional patent appiicatkm serial no. 60/317,985. attoniey 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provistonal patent applicatran serial 
na 60/3318,386. attorney docket no. 25791:67.02, filed on 9/10/2001; and (29) U.S. 

15 utility patent applicatton serial no. 09/969,922, attorney docket no. 25791.69, filed on 
1 0/3/2001 , the disclosures of wliich are incorporated herein by reference. 

Background of the invention 
Thb invention relates generally to oil and gas exptoratton, and in particuiar to isolating 
20 certain subterranean nnes to fedlltato oil and gas ex()loratton. 

During oil exploration, a wellt)ore typically traverses a number of zones within a 
subterranean formatim. Some of these subtenranean zones will produce oil and gas, 
while others will not Further, it is often necessary to isolate subterranean zones from 
25 one anottier in order to fadlitate the expbration for and production of oil and gas. 
Existing methods for Isolating subterranean production zones in order to tadlitate the 
exploration for and production of oil and gas are complex and expensive. 

The present invention is directed to overcoming one or more of tiie limitations of the 
30 existing processes for isolating subtenranean zones during oil and gas exploration. 

Summary of the Inventton 
According to one aspect of tfi^ present invention, an apparatus is provided tiiat 
indudes a zonal isolation assembly induding: one or more sdU tubular members, each 
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solid tubular member including one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tubular nnembers for controlling the flow of fluldic 
matmials through the perforated tubular members, one or more ten^rature sensors 
5 operably coupled to one or more of the perforated tubular members for nrmiltoring the 
operabig temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 tor monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a oontroHer operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperatuns, pressure and flow sensors and oontn)liing the operation of 
the flow control valves. At least one of the solid tubi^r members and the perforated 

15 tubutar members are formed by a radial exparision process performed within the 
weHbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subten^nean zone In a weilbore Is provided that 

20 includes positioning one or more solid tubulars within the vvelit>ore. the solid tubulars 
traversing the first subterranean zor^. positioning one or more perforated tubulars 
within the weilbore, the perforated tubulars traversing the second subterranean zone, 
radialy expanding at least one of the primary solid tubulars and (^orated tubulars 
within the weilbore. fluldidy coupling the perforated tubulars and the solid tubuters, 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the solid tubulars arKi perforated 
tubulars, monitoring the operafing temperatures, pressures, and flow rates within one 
or mors of the perforated tubulars, and controlling the flow of fluldic materials through 
the perforated tubulars as a- function of the irionitored operating temperatures, 

30 pressures, md flow rates. 

According to another aspect of the present invenflon, a method of extFacUng materials 
from a producing subtenanean zone In a weilbore, at least a portion of the wellbbre 
including a casing, is. provided that includes' positioning one or more soBd tubulars 
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within the wellbore. positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluidtdy 
coupling the solid tubulars with the casing, fluididy coupling the |>erforated tubulars 
5 with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterrariean zone within the wellbore, flukiidy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, monitcfing the operating 
temperatures, pressures, and flow rates within one or mors of the perforated tubulars, 
. and oontrollthg the flow of fluidic materials through the perforated tubulars as a function 
10 of the monKored operating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a . first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within ttie wellbore, the solid 

15 tubulm traversing the firat' subterranean zone, means for positioning one or more 
perforated tubuiare within the wellbore, the perforated tubulars traversir^ the second 
subterranean zone, means for radially expanding at least one of the solid tubuiare and 
perforated tubuiare within the wellbore, means for fluididy coupling the perforated 
tubuiare and the solid tubuiare, means for preventing the passage of fluids from the first 

20 subterranean zone to the second subtenranean zone withh the wellbore external to the 
solid tubuiare and perforated tubuiare, means for monitoring the operating 
temperatures, pressures, and flow rates v^in one or more of the perforated tubuiare, 
and means for ccxitrolling the flow of fluidic matertate through the perforated tubuiare as 
a fondion of the monitored operating t^peratures, pressures, and flow rates. 

25 

Acconiing to another aspect of the present invention, a system for extracting materiais 
from a produdhg subtenranean zone In a wellbore, at least a portion of the mlibore 
induding a casing, is pro>dded that indudes means for positioning one or more solid 
tubtdare within the wellbore, means for postttoning one or more perforated tubuiare 
30 wittiin the wellbore, the perforated tubuiare traver^ng the producing subtenanean 
zone, means for radially expanding at least one of the soM tubuiare and the perforated 
tubuiare witMn the wellbore, nneans for fluididy coupling the solid tubutere with the 
casing, means for fluididy coupling the perforated tubutere with the solid tubutere, 
means for fluididy isoteting the produdng sutitenanean zone from at least one other 
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subtOTamean zone within the wellbore. means for fluldidy coupling at least one of the 
perforated tubuiars with the producing subterranean zone, means for nnonitoring the 
operating temp^atures. pressures, and flow rates within one or more cf the perforated 
tubuiars, and mearis for controlling the flow of ftuidic materials through the perforated 
5 tubuiars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of ttie present invention, an apparatus is provided that 
includes a zonal Isolation assembly including: one qr more solid tubular nriembers, each 

10 solid tijd)ular merrfter including one or more external seals, one or more perforated 
tubular members each including radial passages coufded to the solid tubular members, 
and one or mofe solid tubular liners coupled to the interior surfeoes of one or more of 
the perforated tubular members for seating at least sonne of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal Isolation assembly. At 

15 least one of the soBd tubular members and the perforated tubular nnembers are fonrned 
by a radial expansion process perfonned within the wellbore, and the solid tubular 
liners are formed liy a radial expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isdating a first 
20 subterranean zone from a second subtenranean zone in a wellbore Is provided that 
includes positioning one or more solid tubuiars within the wellbore, the solid tubuiars 
traversing the first subterranean zone, positioning one or more perforated tubuiars 
each including one or mors radial passages within the wellbore, the perforated tubuiars 
traversing the second subterranean zone, radially expanding at least one of the solid 
25 tubuiars and perforated tjbulars within the went>ore, fluldidy coupling the perforated 
tubuiars and the primary solid tubuiars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubuiars and perforated tubuiars, positioning one or moe solid tubular 
liners within the intericM* of one or more of the perforated tubuiars, and radially 
30 expanding and plasticaliy deforming the solid tubular liners within the Interior of one or 
more of the perforated tijd>ulars to fluldidy seal at least some of the radtel passages of 
the peribrated tubuiars. 
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According to another aspect of the present invention, a nnethod of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the welltx>re 
including a casing, is provided that includes positioning one or more solid tubuiars 
wtthin the wellbore. positioning one or more perforated tubuiars each induding one or 
5 more radial passages within the wellbore, the perforated tubuiars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore, ftiddidy coupling the solid tubuiars with the 
casing, fluididy coufriing the perforated tubuiars with the solid tukiulars. fluidiciy 
isolating the produdng subterranean zme from at least one other subtenanean zone 
10 within the wellboie, fluidiciy coupling at least one of the perforated tubuiars with the 
produdng subterranean zone, positioning one or more solid tutaiiar liners within the 
Interior of one or more of the perforated tubuiars, and radisriiy expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubuiars to fluididy seal at least some of the radial passages of the perforated tubuiars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subterrartean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubuiars vtrithin the wellbore. the solid 
tubuiars traversing the first subfterranean zone, means for positioning one or more 

20 perforated tubuiars each induding one or more radial passages within the wellbore, the . 
perforated tubuiars traversing ttw second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubularis within the wellbore, 
means for fluididy coupisig the perforated tubuiars and the solid tubuiars, means for 
preventing the passage of fluids from the first subtenanean zone to the second 

25 subterranean zone within the wellbore external to the primary sdld tubuiars and 
perforated tubuiars, mrans for positioning one or wore solid tubular liners within the 
interfor of one or wore of the perforated tubuiars, and means for radially expanding and 
plastically defcmming the solijd tubular liners within the interior of one or nnore of the 
perforated tubuiars to fluididy seal at least some of the radial passages of the 

30 perforated tulMJlars. 

According to another aspect of the present inventton, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the welibore 
induding a casing, is provided that Includes means for positioning one or more solid 
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tubulars within the weltbore, means for positioning one or more petfprated tutnilars 
eacTi including one or more radial passc^es v^in the welibore, the perforated tubulars 
traverdng the producing subterranean zone, noeans for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the welibore. means for fluidlciy 

5 coupling the solid tubulars with the casing, mtira for flutdidy coupling the perfc>rated 
tubulars with the solid tubulars. jneans for fiuidicly isolating the producing subtenanean 
2one from at least one other sublenranean zone within the welibore, means for fluldidy 
couping at least one of the perforated tubulars with the producing subterranean zone, 
means for positioning one or more solid tutHJiar liners within the interior of one or more 

10 of the perforated tubulars. and means for radially expanding and plasticaliy deforming 
the sdid tubular liners within the interior of one or more of the perforated tubuters to 
fluldiciy seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present biventlon. an apparatus is provided that 
15 includes a zonal isolation assembly including: one or more sdid tubular members, each 
soHd tubular memt)er including one or more external seals, one or more perforated 
tubular memt)er8 each including radial passages coupled to the sdid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular nmnbers, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present invention, a method of Isdating a first 
subtenranean zone from a second subterranean zone In a welibore Is provided that 
Include positioning one or more solid tubulars within the welibore, the sdid tubulars 

25 traversing the first subterranean zone, positioning one or rmre perforated tubuteirs 
each Indudlr^ one or more radial passages within the welibore, the perforated tubulars 
traversing the second, subterranean zone, radially expanding at least one of the sdid 
tubulars and perforated tutmlars within the welibore* fluldidy coupling the perforated 
tubulars and the primary edid tubulars, preventing the passage of fluids from the first 

30 subterranean »ne to the second subtenanean zone within the welibore extemai to the 
primary solid tubulars and perforated tubulars. sealing off an annular region within at 
least one of the perforated tubulars. and injecting a hardenabte fluMIc sealing material 
into the sealed annular regions of the p^forated tubulars to seal off at least some d 
the radal passages d the perforated tubulars: 
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According to another aspect of the present invention, a method of extracting materiats 
. from a produdng subterranean zone in a wellt)ore, at least a portion of the welltxHe 
Including a casing, e providecl that includes positioning one or more solid tubulars 
5 Within the weDbore, positioning one or more peifbrated tubulars each including one or 
more redial passages within the wellbore, the perforated tubulars traversing the 
producing subtenranean zone, radially expanding at least one of4he solid tubulars and 
the perfbrated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the peiforated tubulare with the solid tubulars, fluldlc^ 

10 Isdaling the producing subterranean zone from at least one other subtenanean zone 
wHhin the welHMre, fluidicly coupling at le£»t one of the perforated tubulars the 
producing subtenanean zone, sealing off an annular region within at lec»t one of the 
perforated tubulars, and Injecting a hardenable fluldic sealing material into ttie sealed 
annular regions of the perforated tubutaws to seal off at least some of the radial 

IS passages of the perforated tubulars. 

According to another aspect of the present invention, a system for isdialing a first 
8(d)terranoan zone from a second subterranean zone in a wellbore is provided that 
includes means for positioning one or more solid tutnjiars within the weUbore, the solM 

20 tubdars traversing the first subterranean zone, means for positioning one or more 
peiforated tubulars each Including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulare and perfbrated tubulars wiihin the wellbore, 
means for fluididy coupling the perforated tubulare and the solid tubulars. means for 

25 preventing the passage of fluids from the first subterranean zone to the seoond 
subtenanean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars, means' for sealing off an annular regton vnthin at least one of the 
perforated tubulars. and means for injecting a hardenable fluidic sealing material into 
the sealed annular regions of the perforated tubulare to seal off at least some of the 

30 radial passages of the perforated tubulare. 

According to another aspect of the present Invention, a system for extracting materials 
fifom a producing sutMarranean zone bfi a wellbore, at least a portion of the wellbore 
induding a casing, is provided that includes means for positioning one or more soBd 
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tubulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or more radial pass^es within the wellt)ore. the perforated tubulars 
tiaversing the producing subterranean wne» means for radially e)q)anding at least one 
of the solid tubulars and the perforated tubuim within the wellbore, means for fluididy 
5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for flukfldy isdating the produdng subterranean 
mne from at least one other subtenanean zone wHhin ttie wellbore, nmans for fluididy 
coupling at least one of the perforated tubutars with the produdng subterranean 2one» 
means for sealing off an annular region within at least one of the perforated tubulars, 
10- and means for Injecting a hardenable fluidte sealing material into the sealed annular 
regions of the perforated tidnjiars to seal off at least some of the radial passages of the 
perforated tubulars. 

Acomling to another asped of the present invention, an appanatus is provided that 
15 indudes a zonal isolation assembly positional wtMn a wellbore that traverses a 
subterranean formation including: one or more sdid tubular members, each solid 
tubular member Induding one or mora external seals, one or nnore perforated tubuter 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least one of the soHd tubular members and the perforated 
20 tubular members are formed by a radial expansion process perfomned within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intlnoate contact with the subtenanean fonration. 

According to another asped of the present invention, a method of isoteiting a first 
25 subterranean zone from a second subterranean zone in a vi/ellbore is provided that 
indudes positioning one or rnore solid tubulars within the wellbore, the solid tubiiiars 
traversing the first subterranean zone, positioning' one or more perforated tubulars 
within the wellbore eadi Induding one or more radial passages, the perfbrated tubulars 
traversing the second subtenanean zone* radial^ expanding at least one of the prfinary 
30 solid tubulars aiKi perfimted tubulars within the wellbore. radially expanding at least 
one of the perforated tubutars into intimate contad with the second subterranean zone, 
fluididy coupling the perforated tubulars and the sdid tubutera, and preventing the 
passage of fluids from the fbst subterranean zone to the second subterranean zone 
within the wellbore extemal to the sdid tubulars and perforated tubutere. 
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According to another aspect of the present invention, a niethod of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
5 within the wellbore, positioning one or more perforated tubulars within ttie wellbore 
each including one or more radial passages, tiie perforated tubulars traversing the 
produdng subtenranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars wttttin ttie wellbore, radially expanding at least one of ttie 
perforated tubulars into intin)ate cont2K:t with the produdng subterranean zone, fluididy 
10 coupling the sdid tubulars VMth the casing, fluididy coupling the perforated tubulars 
with the sdid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subtennanean zone within the wellbore, and fluididy coupling at least one of 
the perforated tubulars witti tiie produdng subterranean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second suUerranean zone in a weBbore is provided thai 
includes rheans for positioning one or more solid tubulars wHhin ttie wellbore, tiie solid 
tubulars traversing ttie first subtenanean zone, nrteans for positioning one or more 
perforated tubulars within ttie welibbre each induding one or more radial passages, the 

20 perforated tubulars traversing ttie second subterranean zone» means for radially 
expanding at least one of ttie sdid tubutars and perforated titulars within ttie wellbore, 
means for radially expanding at least one of ttie perforated tubulars into intimate 
contact witti ttie second subtenanean zone, means for fluUidy coupling ttie perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
. 25 flrst subterranean zone to the second subterranean zone wittiin the wellbore external to 
the eoU tubulars and perforated tubulars. 

Accofxfing to anottier aspect of the present invention, a system for extracting materials 
from a produdng sutyterranean zone In a wellt)ore, at least a portion of the wellk>ore 
30 induding a casing, is provided ttiat includes means for positioning one or more solid 
tutujlars wittiin ttie wellbore, means for positioning One or niore perforated tubulars 
wittiin ttie wellbore each induding one or more radial openings, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and ttie prorated faibulars within the wellbore, means for radially 



expanding at least one of the perforated tutnjlars into Intimate contact with the 
producing subterranean zone» nieans for fhiididy coupling the solid tubulars with the 
casing, means for fluidiciy coupling the perforated tubulars with the solid tubulars, 
means for fluidiciy isolating the producing subterranean zone from at least one other 
5 subterranean zone wfthin the wellbore. and nr>eans for fluidiciy coupling at least one of 
the perforated tubulars with ttie producing subterranean zai^. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal Isolation assennbly positioned within a wellbore that traverses a 

10 subtenaneart formation and includes a perforated wellbore casing, including: one or 
more solid tubular memb^, each solid tubular member indudlng one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to ttie zonal isolation assembly. At least one of ttie solid tubular 
members and tt>e perforated tubular members are. formed by a radial expansion 

15 process performed wittiin the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact witti ttie perforated wellbore 
casing. 

According to anottier aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing ttiat traverses the second subterranean zone, is provided ttiat 
Includes posittoning one or more solid tubulars wittiin the wellt>ore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
wittiin the wellbore each including one or more radial passages, the perforated tubulars 
25 traversing the second subtenanean zone, radially expanding at least one of ttie primary 
solid tubulars and perforated tubulars v^in ttie wellbore, radially expanding at least 
one (rf ttie perforated tubulars Into intimate contact with the perforated casing, fluidiciy 
ooupDrIg the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to ttie second subterranean zone wittiin ttie 
30 wsHbore external to the solid tubulars and perfbrated tubulars. 

According to anottier aspect of the present invention, a mettiod of extracting materials 
from a producing subtenanean zone in a weHbore, at least a portion of ttie wellbore 
indudirq a casing and a perforated casing that traverses the producing subterranean 



zone» provided that includes positioning one or more solid tubutars within the 
wellbore, positioning one or more perforated tutnjlars within the wellt)ore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subtsrranean zone, radially expanding at least one of the solid tutKilars and the 
5 perforated tutwlafs within the welltxm, radially expanding at least one of the perforated 
tutMdars into intimate contact with the perforated casing, fluidldy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the soDd 
tubulars, fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore» and fluidiciy coupling at least one qf the 
10 - perforated tubulars with the producing subterranean zone. 

According to another aspect, of the present irivention, a system for isolating a first 
subterranean zone from a second subtenanean zone in a wellbore that hdudes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 includes means for positioning one or more solid tubulars within the welllxra. the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within flie wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expmding at least one of the solid tubulars and perforated tubulars v^in the wellbore, 

20 mMns for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing, means for fluididy coupling the perforated tubulars 
and ttie solid tubulars, and means for preventing the passage of fluids from the first 
subterrar^an zone to the second subtenanean zone within the wellbore external to the 
sofid tuts^ulars and perforated tubulars. 

25 

Acoordir>g to anc^r aspect qf the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbors,' at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subterranean 
zone, that hdudes means for positioning me or more solid tubulars within the 
30 wellbore, means fbr positioning one or more perforated tubulars iMthh the wtf Ibore 
each induding one or more radial openings* the perforated tubulars traversing the 
produdng sut»terranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the welit>ore. means fbr radially expanding 
at least one of the perforated tubutars into intimate oontad with the perforated casing, 
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means for fluididy couplinig the solid tubulars with the casing, noeans for fluididy 
ooupling the perforated tubulars with the solid tubulars, means for fluklidy isolating the 
produdng subtenranean zor^e from at least one other subtenanean zone within the 
wellbore, and means for flukJidy coupling at least one of tr^ perforated tubulars with 
5 the produdng subtenranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isoiatlpn assembly induding: one or mofe sdid tubular members, each 
solid taibular member induding one or more exiemal seals, one or more perforated 

10 tubular members each induding radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each induding one or more radial passage 
coupled to the interior surfaces oT one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
membere and the perforated tubular members are formed by a radial expansion 

15 process perfommd within the welibore, and the perforated tubular liners are fonned by 
a radial expansion process performed within the welibore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zcra from a second subterranean zone in a welibore is provided that 

20 indudes positioning one or more solid tubulars wlttiin the weflbore, the solid tubulare 
travereing the firet subterranean rone, positiof^ng one or more perforated tubulars 
each induding one or wots radial pass^es within the welibore, the perforated tubulars 
travereing the second subtemanean zone, radially expanding at \qbb\ one of the solid 
tubulare and perforated tubulars ^^in the weUbcMre. fluididy coupling the perforated 

25 tubulare and the i^mary solid tubulare. preventing the passage of fluids from the firet 
subterranean zone to the second subterrsinean zone within the welibore external to the 
primary solid tubulare and peirforatad tubulars, positioning one or more perforated 
tubdar linere within the interior of one or more of the perforated tubulare^ and radially 
expanding and plastically defomiing the perforated tubular linere within the interior of 

30 one or more of the piarforatad tubulare. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone in a weUbbre, at least a portion of the welibore 
induding a casing, is provided that Indudes positioning one or more solid tubutere 
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within the wellt^ore, positioning one or more perforated tutHitars each including one or 
more radial passages within the welllx)re, the perforated tutxjiars traversing the 
producing subtwranean zone, radially expanding at teast one of the solid tubulars and 
the perforated tutHilars within the weBtsore, fluididy ooi^Hng the solid tubulars \Mth the 

5 casbfig, fluldidy coupling the perforated tubulars with the solid tubulars, fluididy 
isolaling the producing subterranean zone from at least one other subterranean zone 
witHn the wellbore, fluididy coupling at least orie of the perforated tubulars with the 
producing sut)terranean zone, positioning one or rnore perforated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding, and 

10 plaslicaRy defbrming the perforated titular Bners within the Interior of one or more of 
the pwforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subtenanean zone from a second subterranean zone in a wellbore is provided that 

15 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterraneari zone, means for positioning one or more 
perforated tubulars each induding one or mora radial passages within the wellbore, the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the sdid tubulars and perforated tubulars within the wellbore. 

20 means for fluididy coupling the perforated tubulars and the sdid tubulars. means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within tlie wellbore external to the primary solid tubulars and 
perforated tubulars. means for positioning one or more perforated tubular liners v\rithin 
the interior of one or more of the perforated tubulars. and means for radially expanding 

25 and ptasticatly defonming the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng siMenranean zone in a welll)ore, at leaftt a portion of the wellbore 
30 indudiim a casing, is provided that indudes means for positionlhg one or more solid 
tubutars within the wellbore, means for positioning one or more perforated tubulars 
each including one or more radial passages within the weKbore, the perfbrated tubulars 
traversing the produdng aubtenanean zone, means for radially expanding at teast one 
of the solid tubutera and the perforated tubulars within the wellbore, means for fluididy 
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coupling the soHd tubulars with the casing, means for fluididy coupling the perforated 
tulHJlars wHh the solid tutxilars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the welibore» means for fluididy 
coupling at least one of the perforated tubulars with the produdng subtenanean zone. 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
defomning the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 According to another asped of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular member induding one or more external seals, two or more perforated 
tubular menrd)ers each including radial passages coupled to the solid tubular members, 
and one or more one-way valves for controllably fluididy coupling the perforated 

IS tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tUsular memt>er8 are formed by a radial 
expansion process performed within tlie wellbora* 

According to another asped of the present invention, a mettod of isolating a first 
20 subterranean zone from a secorul subterranean zone having a plurality of produdng 
zones In a wellbore Is provkled that Indudes positioning one or more solid tubulars 
Within the wellbore, the sdid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each induding one or more radial passages within the 
weHbore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one (rf the so8d tubulars and perforated tubulars within the wellbore, 
fluididy coupHng the perforated tid>ulars and the primary solid tubulars, preventing ttie 
passage of fluids from the first subterranean zone to the second subtenrianean zona 
within the weittme extemal to the primary solid tubulars and perforated tubulare, and 
preventing fluids from passing fmm one of the produdng zones that has not been 
30 depleted to one of the producing zones that has been ctepleted. 

According to another aspect of the present invention, a method of extracting materials 
from a wellbore havir^ a pturalily of produdng sidrterranean zones, at least a porUon of 
the wellbore including a casing, is provided that indudes positioning one or nrmre solid 

15 



tiibulars within the wellbore» positioning two or more perforated tubulars each including 
one or nriore radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubuljars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 

5 casing, fluididy coupiihg the perforated tubulars with the solid tubulars, fluididy 
Isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupang at least one of the perforated tubulars with the 
produdng subterranean zone, preventing fluids from passing from one of the produdng 
zones that has not been depleted to one of the produdng zones that has been 

10. depleted. 

According to another aspect of the present invention, a system for isdating a first 
subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a walltxm is providecl that includes means for positioning one or more solid 

15 tubulars within the wellbore, the sdid tubulars traversing the first subterranean zone, 
means for positioning one or ntore perforated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perforated 

20 tubulars and the soBd tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tid>ular liners within the interior of one or more of the perforated tubulars. 
and means for preventing fluids from passing from me of the produdng zones that has 

25 not been depteted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of produdng subterranean zones in a wellbore, at least i portion of the 
wellbore induding a casirig, is provided that Indudes means for positioning one or 
30 more solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each induding one or more radial passages within the wellbore, the perforated 
tubuters traversing the produdng subterranem zones, rmans for radially expanding at 
least one of the solid tubuters and the perforated tubulars within the wellbore, mear^. 
for fluididy coupling the sdId tubulars with the casing, means for fluididy coupling the 
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perforated taibulars with the 'solid tubulars« means fbr fluidicly isolating the producing 
subtenanean zone from at least one other subterranean zone within the wi^lbore, 
means fbr fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone» means for positioning onfii or more perforated tubular liners within 
5 the interior of one or more of the perforated tubidars, and means for preventing fluids 
from passing from one of ttie producing zones that has not been depleted to one of the 
producing zones thai has been depleted. 

Acconfing to another aspect of the present invention, an apparatus for extracting 
10 geolhennai energy from a subterranean fonmation containing a source of geothenmal 
energy is provided that Includes a zonal Isolation assembly positioned within the 
subterranean fbrnnation including: one or more solid tubular tnembers* €>ach solid 
tubular member including one or more exiennal seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each including one or nrK>re radial passages 
coupled to the interior surfeK^es of one or more of the perforated tubular members, and 
a shoe cou|:^ed to the zonal isolation assembly. At least one of the solid tubular 
nnembers and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. 

20 

. According to anotfier aspect of the present invention, a method of isolating a first 
subtenanean zone from a second subterranean zone including a source of geothermai 
energy in a wellbore is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 

25 one or more perforated tubulars each including one or more radial passages witMn the 
weDbore, the perforated tubulars traversing the second subtenraneari zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
fluidicly coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluMs from the fiist subterranean zone to the second subterranean zone 

30 wittrin the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radialty expanding and plastically deforming the perforated 
tubular Hners within the interior of one or more of the perforated tubulars. ^ 
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According to another aspect of the present invention, a method of extracting 
geothennal energy from a subterranean geothermal zone In a wellbore, at least a 
portion of the wellbore induding a casing, is provided that includes positioning ohQ or 
more solid tubulars within the wellbore, positioning , one or more perforated tubuiars 
5 each including one or more radial passages within the wellbore. the perfbra^ tubulars 
traversing the subtenranean geothermal zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars ^in the welibore, fluididy coupling the solid 
tidHiiars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluidicly isolating the subterranean geothemnal zone from at least one other 
10 subterranean zone within the wellbore, and fluidicly coupling at least one of the 
perforated tubulars VMth the subtenfanean geothemnal zone. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second geothenrnal subterranean zone in a wellbore is. 

15 provided that indudes means tor positioning one or more sdid tubulars wHhfn the 
welbore, the soBd tiAulars traversing the first subtenianean zone, means for 
positioning one or more perforated tubulars each induding one or more radial 
passages wftMn the welibore, the perforated tubulars traversing the second geothermal 
subtenanean zone, means for radiaity expanding at least one of the sdid tubulars and 

20 perforated tubuiars within the wellbore, means for fluidicly coupling the perforated 
ti^lars and the solid tubulars. and means for preventing the passage of fluids from the 
first subtenranean zone to the second geothennal subtenranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

25 According to another asped of the present invention, a system for extracting 
geothemnal energy from a subterranean geothermal zona in a wellbore, at least a 
portion of tfw wellbore induding a casing, is provided ttiat indudes means for. 
posifioning one or more sdid tubulars within the wellbore, means for positioning one or 
more perforated tubdars each induding one or more radial passages within the 

30 weflbore, the perforated tubulars traversing the subterranean geothemnal zone, means 
for radially expanding at least one of the sdid tubulars and the perforated tubuiars 
^In the weHbore, means for fluididy coupling the solid tubulars with the cashng, 
nneans for fluididy coupling the performed tubulars with the solid tubulars, means for 
fluidicly isdating the subterranean geothermal zone from at least one other 
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subterranean zone within the wetlt>ore. and means for fluidicly ooupling at ieast one of 
the perforated tubulars with the sutiterranean geotherrnal zone. 

Aooording to another aspect of the present invention, an apparatus is provided that 
5 includes a zpnai isolation assemt>ly including: one or more solid tubular members, each 
solid tubular member including one or nx>re external seals, one or more perforated 
tutoiiar menrrtiers each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the soBd tubular mernbera and the perforated tubular members are formed by a radial 
10 expansion process performed within the wellbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isdating a first 
15 subtenanean zone finom a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each including arm or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 stM tubulars and perforated Ujbuiars within the wellbore, fluididy ooupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore extenml to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 per^ted tubulars within the wellbore. 

According to another aspect of the present invention, a method of extractihg materials 
from a produdr^ subtenranean zone in a wellbore, at least a portion off ttie wellbore 
Indudmg a casing, is provided tiiat includes positioning one or nrxirB solid tubulars 
30 wtthh the wellbore, positioning one or more pisrfbrated tubulars witiiln the wellbore 
each including one or more radial passages, tho perforated tubulars traversing the 
producing subterranean zme, radially expanding at least one of ttie solid tububrs and 
tile perforated tubulars wittiin ttie wellbore, fluididy coupling ttie solid tubulars wtth flie 
casing, fluidicly ooupling ttie perforated tubulars witti ttie solid tubulars. fluMicly 
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isolating the producing subterranean zone from at least one other subterranean zone 
within the weltbore, fluididy coupBng at least one of the perforated tubulars with the 
producing subtenranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or mors of the perforated tubuiars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubuiars by further radial 
expansion of the perforated tubuiars within the weiibore. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wetibore is provided that 

10- includes means for positioning one or more solid tubuiars wltiiin the weiibore, the sofid 
tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars within ttie weiibore each including one or more radial passages, the 
perforated tubuiars traversing the sfeoiDnd subterranean zone, means for radially 
mpanding at le»t one of the solid tubuiars and perforated tubuiars within tirie weiibore, 

15 means for fli^didy coupling the perforated tubuiars and the solid tubuiars, means for 
preventing tiie' passage of fluids from the first subterranean umb to the second 
subtenanean zone within the weiibore extemal to the solid tubuiars and perforated 
tubuiars, and means for cleaning materials from the radial passages of at least ohe of 
ttie perforated tubul^ by further radial expansion of the perforated tubuiars within the 

20 weiibore. 

According to another aspect of the present invention, a system for extracting materials 
from a producing sut^nranean zone in a weHbora, at least a portion of the weiibore 
including a casing, is provided fliat Includes means for positioning one or more solid 

25 tubtdars wlttiin the weiibore, means for positioning one or more perforated tubuiars 
viMn ttie weiibore each including one or more radial passages, the perforated tubuiars 
traversing ttie producing subterranean zone, means' for radially expanding at least one 
erf ttie solid tubuiars and ttie perforated tubuiars wittiin ttie weiibore, means for fluidicly 
coupling ttie solid tubuiars witti ttie casing, means for fluidicly ooupling the perforated 

30 tubuiars wtth ttie solid tubuiars, rneans for fluidicly isolating the producing subtenranean 
zone from at least one ottier subterranean zme wittiin ttie wetlborie, means for fluidicly 
coupling at least one of ttie perforated tubuiars witti the producing subterranean zone, 
and means for cleaning materials from ttie radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
weUbore. 

Brief DeecripUon of the Drawlnge 

FIG. 1 is a fragmentary cross-sectional view illustrating the isolation of subterranean 
5 ' zones. 

Fig. 2a Is a cross Seconal illustration of the placement of an illustrative embodiment of 
a system for isolating subtenranean zones within a borehole. 

10 Rg. 2b is a ao66 sectional illustration of the system of Rg. 2a during the injection of a 
fluMIc material into the tubular support member. 

Fig. 2c is a cross sectional lliustratlon of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d Is a cross sectional Illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Rg. 3 is a cross sectional illustration of an Illustrative embodiment of the expandable 
20 tubular members of the system of Rg. 2a. 

Rg. 4 is a flow chart iilustration of an illustoative embodiment of a meXhod for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an illustrative embodiment of the upsetting of 
the ends of a tub^ar member. 

Fig. 5b is a cross sectional illustration of the expandable tubular member of Rg. 5a 
after radially expanding and plastically defonrting the ends of the expandable tubular 
30 member. 

Fig. 5c is a cross sectioruil Utustratloh of the expandable tubular member of Fig. 5b 
after fbmning threaded connections on the ends of the ^cparidable tubular member. 
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Rg. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing nnembers to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a crbss-secfional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross^sectional illustration of an exemptery embodiment of a tubular 
expansion oone. 

10 

Fig. 6 is a fragmentary cross sectional illustration of an aiterruitive embodiment of the 
system for isolating subterranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isoldting subtenranean 
20 zonesofFig.1 with a hardenableflutdic sealing material. 

• 

Rg. 11 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 vyith the surrounding subterranean fc^mation. 

25 

Fig. 12 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular menrit)ers of the system for isolating 
subterranean zones of Fig. 1 with a sunx>unding perforated weltbore casing. 

30 Fig. 13 is a fragmentary cross sectional illustration of an embodiment of a method for 
lining one of the. perforated tubular members of ttie system for isolating sublenanean 
zones of Fig. 1 with another pierfbrated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustratibn of an alternative ertibodiment of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow ffom a producing zone into a depleted zone. 

5 Rg. IS Is a fr^mentary cross sectional iliusbation of an aitemative emtxxliinent of the 
system for isolating subtenranean zones of Rg. 1 in which the system is used to extract 
geothenmal energy from a subtenanean geothenral zone. 

Detailed Description off the IlluslraUve Embodlnrients 
10 An apparatus and method for teoiating one or wore subterranean zones from one or 
more ottier subtenranean zones is provided. The apparatus and method penults a 
producing zone to be isolated from a nonproducing zone using a combination of solid 
and slotted tubufars. In the production nrxxle, the teachings of the present disclosure 
may be used in oonfiblnation with conventional* well Icnown, production completion 
15 equipment and methods usirig a series of padcers, solid tubing, pwforated tubing, and 
sliding sleeves, which will be inserted into the disclosed apparatus to permit the 
conrimingHng and/or isdation of the subterranean zones fro^ 

Referring to Fig. 1, a wellbore 105 including a casing 110 are positioned in a 
20 subtenanean formation 115. The subterranean formation 115 includes a number of 
productive and non-productive zones, indiKiing a water zone 120 and a targeted oil 
sand zone 125. During explorafion of the subterranean fonration 115, the wellbore 
105 may be extended in a well known manner to traverse the various productive and 
non-productive zories, including the water zone 120 and the targeted oil sand zone 
25 125. 

in a prefened embpdiment, in mier to fluididy isolate the water zone 120 from the 
targeted oR sand zone 125, an apparatus 130 is provided that includes one or motB 
sections of solid casing 135, one or more external seals 140, me or more sections of 
30 perforated casing t45, one or more htermedlato sections of solid casing 150, and a 
solid shoe 1 55. In several exerTq)lary ernbodimente, the perforated casing 145 Includes 
one or nnore radial passages. 
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The solid casing 135 provides a fluid conduit that transnrMs fluids and other materials 
fromoneendof the solid casing 135 tothe oflier end of the solid casing 135. The solid 
casing 135 roay comprise any numt)er of conventional commercially a>^ilat)le sections 
of solid tubular casing such as, for example. dlfleU tubulars fat>rlcated fronn chromium 
5 steel or fiberglass, in a preferred embodiment, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic stee) mills. 

The solid casing 135 is preferabfy coupled to the casing 110. The soBd casing 135 
may be coupted to the casing 110 i^ing any nuntber of conventional comnrtercidlly 
1 0 available processes such as, for exanqrfe, welding, slotted and expandable connectors, 
or expandable scM connectors. In a prefoned embodiment, the solid casing 135 is 
coupled to the casing 110 by usir^ expandatrie solid connectors.- The solid casing 135 
may comprise a plurality of such solid casing 135. 

15 The sdid casing 135 prefeiably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional comn^rdally available processes such as, for example, welding, or 
stotted and expandable connectors. In a preferred embodinrmit, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

. In a prefered embodiment, the casing 135 includes one more valve memt>ers 160 for 
controllirtg the flow of fluids and other materials within the interior region of the casing 
135. In an alternative embodiment, during the production mode of operation, an 
internal tubular string with various arrangements of padcers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for oommingling and Isolating subterranean zones from each other while providing a 
fluid path to the surface. 

In a particularty preferred embodiment, the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in the radial dredion into intimate contact with the interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of oonventionai commercially available methods. 
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Ttie seals 140 prevent the passage of fluids and other matwials within the annuiar 
region 165 between the solid casings 135 and 150 and the weilbore 105. The seals 
140 may oonvrtse any numtier of conventional commercially avaijable sealing 
materials suitable for seafing a casing In a weilbore such as. for example, lead, mbber 

5 orepoKy. in a prefened embodiment, the seals 140 comprise SIratalok epoxy materia 
available from Halliburton Energy Servfoes. The perforated casing 145 permits fluids 
and other matBriais to pass Into and out of the interior of the perforated casing 145 
from and to the arnndar region 165. In tMs manner, di and gas may be produced from 
a producing subtenranean zone wittiin a subterranean formation. The perforated 

10 cas&ig 145 nnay comprise any number of conventional oommercialy available sections 
of slottKl tubular casing. In a prefmed embodiment, the perforated casing 145 
comprises expandable slotted tubular casing avaHabie from Petroilne in ^rdeen, 
Scotland. In a particular^ preferred embodirnent, the perforated casing 145 comprises 
expancteMe slotted sandscieen tubular casing available from PetroHne In Aberdeen. 

15 Soolland. 

The pwfbreted casing 145 is preferably coupled to one or more solid casing 135. The 
. perforated casing 145 may be coupled to the solid casir^ 135 using any number of 
conventional commerdalty available processes such as. for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectore. 

The perforated casing 145 is fMeferably couple to one or more intemwdiate solid 
casings 150. The perforated casing 145 may be coupled to the intermediate solid 
25 casing 150 using any number of conventionai cornmerdally avaiiabie processes such 
as, for example, welding or expandable solid or slotted connectore. In a preferred 
ttnbodlment, the perforated casing 145 is ooupted to the intermediate solid casiiig ISO 
by expandable solid connectore. 

30 The last perforated casing 145 Is preferably coupled to the shoe 155. The last 
perforated ca^ 145 may be coupted to the shoe 155 using any number of. 
conve n tional commercially available processes such as, for exampto, welding or 
MipandfiMe solid or slotled connectore. Jn a preferred embodlnwrit, the last perforated 
casing 145 Is co^ited to the shoe 1 55 by an expandable solid connector. 
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In an alteniativQ embodbnefit, the shoe 155 coupled directly to the last one of the 
intenmediate solid casings 150. 

S In a preferred embodiment, the perforated casings 145 are positfoned within the 
wallbore 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with the Interior walls of the welibore 105. the perforated casings 145 may be . 
expanded in a radial direction using any nimiber of conventional oommerdally available 
processes. 

10 

The intermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perfbrated casings 145. The intennediate solid casing 150 may comprise 
any number of conventional commerdaily available sections of solid tubular casing 
such as, for example^ oilfield tubuiars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the Intennediate solid casing 150 comprises oilfield tutHJiars 
available from foreign and domestic steel milts. 

The Intermediate solid casing 150 Is preferably coupled to one or more sections of the 
perforated casing 145. The Intennediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commerdaily available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a preferred emtxxiiment the intennediate sdid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. Tte intemnedlate solid casing ISO may 
comprise a plurality of such intennediate solid casing 1 50. 

25 

In a prefenred embddin^nt, the each intennediate solid casing 150 includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
interior region of the intemnediato casing 150. In an alternative embodiment, as will be 
recognised by persons having oniinary skill in the art and the benefit of the present 
30 disdosure. during the production mode of operation, an internal tubular string wHh 
vartous arrangemente of padcers, perforated tiding, sliding sleeves, and valves may be 
employed within the apparatus to provide vartous opOons for commingPng and isolating 
subterranean zones fifom each other while prodding a fluid path to the surtece. 
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In a parUcularty preferred ^bodiment, the intermediate casing 150 is piaoed into the 
welibore 105 tyy expanding the intenmediate casing 150 in the radial direction into 
IntimatB contact with the interior wails of the welibore 105. The Intermediate casing 
150 may be expanded in the radial direcHon using any number of conventional 
5 oommerdalty available methods. 

In an attamative embodiment, one or mom of the intennediate solid casings ISO may 
be omitted. In an altemative preferred embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support memb^ for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 1 50. The shoe 
150 may coniprlse'any nun^r of oonventional commercially available shoes suitable 
for use in a welibore such as, for example, cennent filled shoe, or an aluminum or 
15 oon^osite shoe, in a prefenred embodiment, the shoe 150 comprises an aluminum 
shoe available from Hatiibinlon. In a preferred embodiment, the shoe 155 is selected 
to provide suffictent strength in compression and tendon to pemnit the use of high 
capacity production and exploration tools. 

20 In a parUcularty preferred embodiment, the apparatus 130 Includes a plurality of solid 
casings 135, a plurality of seats 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings ISO, and a shoe 155. More generally, the apparatus 130 
may comprfee one or wore soUd casings 135, each with one or more valve memt>ers 
160, n perforated casings 145, n-1 intennediate solid casings 150, each with one ch* 

25 more valve members 170, and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controllably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the soHd casing 135. Tlie use of 
30 intermedate solid casings 150 with valve members 170 pennits isolated sections of the 
zone IK to be selectivetylsoidted for production. The seals 140 pemnit the zone 125 
to be fluMidy Isolated from the zone 120. The seals 140 further pennits isolated 
sections of the zone 125 to be fluididy isolated fnom e^ other. In this manner, the 
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apparatus 130 permite unwanted and/or non-productive subterranean zones to be 
fluUlciy isolated. 

In an alternative end)odinient. as wiO be recognized by persons having ordinary sKill in 
5 the art and also having the tMoefit of the present disclosure, durhrtg the production 
mode of operafon, an internal tubular string wHh various anrangemenls of packers, 
peffbrstsd tubing, sliding sleeves, and valves irtay be employed within the apparatus to 
provide various options for commingling and IsdaUng subterranean zones from each 
olherwhile providing a fluid patii to the surface. 

10 

In several alternative embodiments, the solid casing li3|5. the perforated casings 145. 
the intemwdiata sections of solid casing 150, and/or the sdid shoe 155 are radially 
expanded and plastically deformed v^in the wellbore 105 in a conventional manner 
andtor using one or more of the methods and apparatus disclosed in one or more of 

15 the following: (1) U.S. patent application serial no^ 08/454.139. attorney docket no. 
25791.03.02. filed on 12/3/1999. (2) U.S. patent application serial no. 09/510.913, 
attorney docket no. 25791.7.02. filed on 2/23/2000. (3) U.S. patent application serial 
no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent 
application serial no. 09/440.338. attorney docket no. 25791.9.0i2, filed on 11/15/1999.' 

20 (5) U.S. patent appHcatkm serial no. 09/523,460. attorney docket no. 25791 .1 1 .02. filed 
on 3/10/2000. (6) U.S. patent appltoatkm serial no. 09/512.895. attorney docket no. 
25791.12.02. filed on 2/24/2000. (7) U.S. patent appBcation serial no. 09/511.941. 
attorney docket no. 25791.16.02, filed on 2/24/2000. (8) U.S. patent applicatkm serial 
no. 09/588.946. attorney docket no. 25791.17.02. fHed on 6/7/2000. (9) U.S. patent 

25 appiicatton serial no. 09559,122. attorney docket no. 25791,23.02, fited on 4/26/2000, 
(10) PCT patent appltoation serial no. PCT/USOO/18835, attorney docket no. 
i25791.25.02. filed on 7/9/2000. (11) U.& provisional patent applicatkxi serial no. 
60/162.671. attorney docket no; 25791.27. filed on 11/1/1d89. (12) U.S. provisional 
patent appBcatkm serial no. 60/154.047. attorney docket no. 25791.29. filed on 

30 9/16/1999. (13) U.& provtekmai patent applkiatton serial no. 60/1S9.O82. attorney 
docket na 25791.34. fited on 10/12/1999, (14) U.S. proviskmai patent appHcatkm serial 
na 60/159.039. attorney docket no. 25791.36, filed on 10/12/1999. (15) U.S. 
proviskmal patent api^cation serial no. 60/159.033. attorney docket no. 25791.37, fited 
on 10/12/1999. (16) U.S. provisbnal patent applteaiton serial no. 60/212.359. attorney 
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docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent application seriai 
no. 60/165.228, attorney docket no. 25791.39. filed on 11/12/1999, (18) U.S. 
provisional patent applicatton seriai no. 60/221,443, attorney docket no. 25791 .4S» filed 
on 7/28/2000, (19) U.S. provistonal patent ap^licatton serial no. 60/221,645, attorney 
5 docket no. 25791.46, filed on 7/28/2000. (20) U.S. provisional patent applk»tk>n serial 
no. 60/233.638, attorney docket no. 25791 .47. filed on 9/18/2000. (21) U.S. provistonal 
patent applicatton serial no. 6(V237,334. attonney docket no. 25791.48. filed on 
10/2/2000, (22) U.S: provlstoriai patent application serial no. 60/270,007. attorney 
docket no. 25791.50. filed on 2/20/2001; (23) U.S. provistonal patent appltoatton serial 

10 no. 60^2.434, attorney docket no. 25701.51. fited on.1/17/2001; (24) U.S. provistonal 
patent applicatton serial no. 60/259.486. attorney docket no. 25791.52, filed on 
'\I3I2Q01; (25) U.S. provtetonal patent applicatk>n serial no. 60/303,740, attorney docket 
no. 25791.61. filed on 7/6/2001; (26) U.S. provisional patent applicatton serial no. 
60/313,453, attorriey docket no. 25791.59. fitod on 8/20/2001; (27) U.S. provisional 

15 patent applicatton . seriai no. 60/317.985. attorney docket no. 25791.67. filed on 
9/6/2001; (28) U.S. provistonal patent application serial no. 60/318.3iB6, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922. attorney dodcet no. 25791.69. filed on 10/3/2001, the disclosures of which 
are Incorporated herein by reference, in an exemplary ennt)odinient, the radial 

20 dearances t>etween the radially expanded solid casings 135. perforated casings 145, 
intenniediate secttons of solid casing 150, and/or the solid shoe 155 and the welltx)re 
105 are eliminated thereby eliniinating the annulus between the solid casings, the 
perfCHBted casings 145, the interrradiate secttons of solto casing 150, and/or the solk) 
shoe 155 and the weltbore 105. In this rranner, ttie optional need for fillbig the annulus 

25 with a filler nhaterial such as. for example, gravel, may be eliminated. 

Referring to Figs. 2a-2d, an illustrative embodiment of a system 200 for isolating 
subterranean fbrmaUons induds^ a tui>uiar support member 202 that defines a 
passage 202a. A tubular expanston cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member .202. In an exemplary embodiment, the 
tubular expanston oone 204 indudes a tapered outer surfeK» 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion oone 204. The first expandable tubular member 206 
further includes an unexpended intanmediate portion 206c, another pre-exp9nded end 

5 206d, and a sealing member 206e coupled to the exterior surfeKse of the unexperKled 
intennediate portion. In an exemplary embodiment, the Inside and outside diantaters of 
the pre-expanded ends, 208a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intemnediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 

10 the first expandat>le tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-ebcpanded end 206d of the first expandable tubidar member 206 by a 
conventional threaded oonnecUon. Another end 210c of the slotted tubular member 

15 21 0 is coupled to an end 21 ^ of a slotted tubular member 21 2 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
furttier includes an unexpended intermediate portk>n 214c, another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surface of the unexpended 
intenmediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of tt>e second exparnlable tubular member 
214 are greater than the inside and outside diameters of the unexpended intenmediate 
portion 214c. 

25 

An end 216a of a stotted tubular member 216 that defines a passage 216b is coupled 
to the ofiier pre-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tidndar member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connecttoa A pre-expanded end 220a of a third 
expandable tubular member 220 that define a passage 220b coupled to the other 
end 218c of the slotted tubular memt)er 218. The third expandable tubular member 
220 further includes an unexpended intermediato portion 220c another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 
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unexpended intentiediate portion. In an exemplary ennbodiment, the Inside and outside 
diameters of the pre-expanded ends, 220a and 220d, of the third exparulable tubular 
memt)er 220 are greater than the inside and outside diameters of the unexpended 
intemiediate portton 220& 

5 

An end 222a of a tubular member 222 Is threadabiy coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment, the inside and outside diameters of the pre-expanded 
10 ends, 206a, 206d, 214a, 214d, 220a and 220d, of the expandable tubular members, 
206, 214, and 220, and the slotted tubular members 210, 212, 216. and 218, are 
substantially equal, in several exemplary embodiments, the sealing members, 206e, 
214e, and 220e, of the expandable tubuter membm. 206, 214, and 220, respectively, 
further Include anchoring Elements for engaging the wellbore casing 104. In several 
IS exemfriary emtxxliments, the slotted tubular members. 210, 212. 216. and 218. are 
conventional slotted tubular members having threaded end connections suitable for 
use in an dli or gas well, an underground pipeline, or as a structural support. In several 
alternative embodiments, the slotted tubular members, 210, 212, 216. and 218 are 
conventional sbtted tubular members for' recovering or introdudng fluldic materials 
20 such as. for example, oil, gas and/or water from or into a subterranean formation. 

In an exemplary embodiment, as illustrated in Fig. 2a. the system 200 is. Initially 
positioned in a borehole 224 formed In a subterranean fomnation 226 that includes a 
water zone 226a and a taigeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the i4>per end of ttie tubular support member 202 may be supported in a conventional 
rrainner using, for example, a slip joint, or equivalent device in order to permit upward 
movement of the tubular support rrtember and tubular expansior) cone 204 relative to 
one or mm of the expandable tubular nrombers. 206, 214, and 220. and tubular 

30 members, 210, 212. 216. and 218. 

In an exemplary entedlment, as illustrated in Fig. 2b. a fluldic material 228 is flien 
bijected into the system 200, through ttie passages. 202a and 204a. of the tubular 
support nriember 202 and tubular expansion cons 204. respectively. 
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In an exemplary embodiment, as illustrated in Fig. 2c. the continued injection of the 
fluidic material 228 through the passages, 202a and 204a, of the tubular support 
member 202 and. the tubular expansion cone 204, respecKyely, pressurizes the 

5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plastically defomning the expandable tubular member 206 off of the 
tapered external surbce 204b of the tubular expansion cone 204. In particular, the 
intermediate non pre<«}q)anded portion 206c of the expandable ^ 
radHally expanded and plastically deformed off of the tapered exiemai surface 204b of 

10 the tubular expansion cqne 204. As a result, the sealing member 2D6e engages the 
interior surface of the wellbore casing 104. Consequently, the radially expanded 
intemiedlate portion 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing, 104. In an exemplary embodiment, the radially expanded 
Intermediate portion 206c of the expandable tubular member 206 is also thereby 

16 andK)red to the wellbore casing 104. 

In an exemptery embodiment, as iilustrated in Fig. 2d, after the expandable tubular 
member 206 has been plastically defomied and radially expanded off of the tapered 
extemal surface 204b of ttie tubular expansion cone 204, the tubttfar expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular members, 214 and 
220, are radially expanded and plasticaliy defonned off of the tapered extemal surface 
204b of the tubular expansion cone 204. In particular, the intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 exparuled and plastically deformed off (rf the tapered extemal surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
int^or surface of tfie wellbore 224. Consequently, the radially expanded Intemtediate 
portion 214c of the second expandable tubular member 214 is thereby couiided to the 
wellbore 224. In an exemplary embodiment the radtai ly expanded intermediate portion 

30 214c of the second expandable tut>ular member 214 is also thereby anchored to the 
wetbore 104. Furthermore, the continued appiicaHon of the upwmd force to the tubular 
member 202 will then displace the tubular expansion cone 204 ipwardiy Into 
engagement with the pn9-expanded end 220a of the third expandable tubular rnember 
220. Hnally. the continued apjaiication of the upward force to the tubular: member 202 
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win then radially expand and plastically defomi the third expandable tubular member 
220 off of the tapered extennal surface 204b of the tubular expansion cone 204. In 
particular, the intemnedteite non pre-expanded portion 220c of the third expandable 
tubular member 220 Is racfiaDy expanded and plastically deformed off of the tapered 
5 mtemal surface 204b of the tubular expansion corie 204. As a resuK, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radiaRy expanded intermediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wtflbore 224. In an exemplary embodiment, the radially 
expanded intermediate p6rtk>n 220c of the third expandable tubular member 220 is 
10 also thereby anchored to the wellbore 224. As a result^ the water zone 2^ and 
fluididy isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic defbmiation of the third expandable 
fajbular member 220, the tubutar support member 202 and the tubular expantion cone 
15 204 are removed fifom the widllbore 224. 

Thus, during the operation of the system 10* the intenmediate non pre-expanded 
portk3ns» 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectivety, are radiaUy expands! and plasticaHy defonmed by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing memt>ers. 
206e, 214e, and 220e, are displaced in the radial direction into engagement with the 
welltKDre 224 thereby coupling the shoe 208, the e)q>andat>le tubular member 206, the 
slotted tubuiar menrtf)er8, 210 and 212, the expandable tubularmember 214, the siotted 
tubular members, 216 and 218, and the expandable tubular member 220 to Xhe 

25 wellbore. Furthermore, as a result, the connections between the exparidable tubular 
members, 206, 214, and 220, the shoe 208, and the slotted tubular members, 210, 
212t 216. and 218, do not have to be expandable connecHons thereby providing 
signifiGant cost savings. In »ldition. the Inside diameters of the ^(pandable tubular 
members, 206. 214, and 220. and the slotted tubular members. 210, 212. 216, and 

30 218, after the radial exparislon process, are substantially equal* In this manner, 
additional convenUonal tools and other conventional equipment may be easily 
positioned within, and moved through, the expandat>le and siotted tubuiar members. In 
several altemath/e embodiments, the conventional tools and equipment Include 
conventional valvlhg and other conventional flow control devices for oontrolling the flow 
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of fluidic materials within and between the expandable tubular members, 206, 214. and 
220. and the slotted tubular members, 210, 212» 216, and 218. 

Furthmnore. in the system! 200, the slotted tubuiar members 210. 212, 216, and 218 
5 are Interieaved among the expands^ tubular members, 206, 214« and 220. As a 
result, because only the intemiediate non pre-expanded portions, 206c, 214c and 
220c, or the expandable tubular members, 206, 214, and 220. respedtively, are radially 
expanded and plastically defbmned, the slotted tubular members, 210, 212, 216, and 
218 can be conventional siotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. Moreover, because only the intermediate non 
pre-expanded portions, 206c, 214c «fid 220c of the expandable tubular members, 
206, 214, and 220, respectively, are radially expanded and plastically defomned, the 
number and lengd) of the interleaved slotted tubular members, 210, 212, 216, and 218 
can be much ^eater than the number and length of the expandable tubular memt)ers. 

15 In an exemplary embodiment, the total length of the Intermediate non pr&«xpanded 
portions, 206c 214c. and 220c of the expandable tubuiar members, 206, 214, and 
220, is approximately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216. and 216, is approximatety 3800 feet Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximatdy 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically deforming a total length of only 
approximately 200 feet 

Furttiemiore. the sealing members 206e, 214e. and 220e. of the expandable tubular 
members, 206, 214» and 220, respecliveiy, are used to couple the expandable tubular 
25 members and the sbtted tubular members. 210,21 2. 21 6, and 21 8 to the wellbore 224, 
the radial gap between the slotted tubular members, the expandable tubuiar memberisi. 
and the wellbore 224 nriay be large enough to effecUvety eliminate the possibility of 
dannage to the expandable tubular members and slotted tubular members during the 
placement of the system 200 within the weHbore. 

30 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214a, 214d, 220a, 
and 220d, of the expandiaible tubular members, 206, 214, and 220, respecHvely, and 
the slotted tubular members, 2ld. 212, 216, and 218, have outside diameters and wall 
thicknesses of 8.375 inches and 0.350 inches, respecHveiy; prior to the radial 
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expansion, the intermediate non pre-expanded portions. 206c, 214c, and 220c, of the 
expandable tubular members, 206, 214, and 220, rBspecdvely, have outside diameters 
of 7.625 biches; the slotted tubular members. 210, 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial wcpansion, the inside diameters of the 
5 mtermedlale portions, 206c 214c and 220c of the exparidable tubular members. 206, 
214. and 220, are equal to 7.675 inchiss; and the weilbore 224 has an inside diameter 
of 8.755 inches. 

In m exsmpiaiy ojubodiment, the pre-expanded ends, 206a, 206d, 214a, 214(1. ^220a. 

10 and 220d. of the expandable tubular members, 206, 214. and 220. respectively, and 
the slotied tubular members. 210, 212, 216. and 218. have outside diameters and waU 
thicknesses of 4.500 inches and 0.250 inches, respectiveiy; prior to the radid 
expansion, the intemiedlate non pre-expanded portion?. 206c 214c and 220e. of the 
expntdaUe tubular members. 206. 214, and 220. respectively, have outside diameters 

15 of 4.000 inches: the slotted tubular members. 210. 212, 216, and 218, have inside 
diamrtws of .4.000 inches; after ttie radial expansion, the inside diameters of the 
intermediate portions. 206c 214c and 220c of the.expandable tubular members. 206. 
214, and'220, are equal to 4.000 inches; and the weObore 224 has an inside diameter 
of 4.892 inches. 

20 

In an exemplary emtxxiiment, the system 200 is used to inject or extract fluidic 
materiate such as. for example, oil. gas, and/or water into or from the subterranean 
focmatlon 226b. 

25 Referring non to Fig. 3, an exemplary embodiment of an expandable tubular member 
300 win now be described. The tubular member 300 defines an interior region 300a 
and includes a first end 300b including a first threaded connection SOOba, a first 
taperM portion 300c an intenrnediate portion 300d. a second tapered portion 300e, 
and a second end SOOf including a second threaded connection 300ra. The tubular 

30 member 300 further preferably includes an intermediate sealing mennber 300g that is 
coupled to the extwior surface of the intemiedlate portion 300d. 

In an mmplary embodiment, the tubular member 300 has a substantially annular 
cross section. The tubuter member 300 may be fabricated from any number of 
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conventional commerdany iavailabte materials such as. for example. Oilfield Country 
Tubular Goods (OCTd)» 13 chromium steel tubing/casing, or L83, J55. or P110 API 
casing. 



5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially drculaf cross section. Furthermore, in an emmplary embodiment, ttie 
Interior region 300? of the tubular member Includes a first inside dtemeter Di, an 
intermediate inside diameter Dmrr. and a second inside diameter Da. in an exemptery 
embodiment, the first and second inside dimieters, Di and D2, are substantially equal. 
10 In an exemplary embodiment, the first and second Inside dianneters, Dt and D2. are 
greater than the intemiediate inside diameter Dmt- 

The first emi 300b of the tubular member 300 is coupled to the intermediate portion 
300d by the first tapered portion 300c and the second end 300f of the tubular member 

15 is cduplad to the intermediate portion by the second tapered portion 300e. In an 
exemplary embodiment the outside diameters of the first and second ends, 300b and 
300f, of the bibutar member 300 is greater than the outeide diameter of the 
intermediate portion 300d of the tubular member. The first and second ends, 300b and 
30df, of the ti^lar merTd)er 300 include wall ttilcknesses, ti and t2, respectively. In an 

20 exemplary einbodiment the outside diameter of the intemiediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The Intermediate portion 300d of the tubular 

member 300 Includes a wall thtdcness tm- 

* 

25 In an exemplary embodiment, the wall thicknesses ti and U are substantially equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300. in an exemplary embodiment, the wall 
thidcnesses, ti and t2, are both greater than the wall thidcness in-order to optimally 
match the burst strength of the first and second ends, 300a and 300f, of the tubular 

30 meinber 300 with the intenrodiate portion 300d of the tubutarrr^^ 

In an exemplary embodiment, the first and second tapered portions, 300c and 300e, 
are inclined at an angle, a, relative to the loi^itudinal direction ranging from about 0 to 
30 degrees In order to optimally facilitate the radtel expanston of the tubular member 



300. In an exemplary embodinoent, the first and second tapered portions, 300c and 
300e, provide a smooth transition between the first and second ends. 300a and 300f, 
and tte Intermediate portion SOOd, of the tubular member 300 in order to minimize 
stress oonoenlrations. 

5 

The intermediate sealing member 300g is coupled to the outer surface of the 
intermediale portion 300d of the tubular member 300. In an exemplary embodiment, 
the Intenmediate sealing member 300g seals the inters between the intermediate 
portion 300d of the tubular member 300 and the Interior surtace of a vvelibore casing 

10 305, or other preexisting strudure, after the radial expand and plastic deformation of 
the Intermediate portion SOOd of the tubular ' member 300. In an emmplary 
embodbnent, the intermediate seialing menntier 300g has a sui3stentially annular cross 
section. In an exemplary embodinrant, the outside diameter of the intermediate sealing 
membsr 300g b selected to be IteS than the outside diameters of the first and second 

15 ends, 300a and SOOf, of the tutHiletr mernber 300 in order to optimally protect the 
Intennediate sealing member 300g during placement of the tubular member 300 within 
the wellbore casings 305^ The intermediate sealirtg member 300g may be fabrtoated 
from any numt^ of conventionat commercially availabte materials sudi as, for 
example, thermoset or thermoplastic polymers. In an exemplary ertibodiment, the 

20 Intenmdiate sealing member 300g is fabricated from themioset polymers in order to 
opttmally seal the radially expanded intem^lato portion SOOd of the tubular member 
300 with the wellbore casing 305. In several aRemative embodiments, the sealing ^ 
rrwnb^ SOOg iridudes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially e)q>anded and plasticaliy deformed Intermediate portion 

25 SOOd of the tubular member 300 to the wellbore casing. 

* Referring to Figs. 4, and Sa to 5d, in an exemplary emtxxiiment, the tubular member 
300 is fbmned by a process 400 that indudes the stops of: (1) upsetting both ends of a. 
tubular member In step 405; (2) expanding both upset ends of the tubular member in 
30 . step 410; (3) stress relieving both exparided upset ends of the tubuter member in step 
415; (4) fonning threaded connecttons In both expanded upset ends of the tubular 
merriber in step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded irttenmediate portion of the tubular mervrt)er In step 425. 
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As Hlustrated h FIG. 5a, in step 405, both ends. SOOa and 500b. of a tubular member 
500 are upset using convehtional upsetting methods. The upset ends, SOOa and 500b, 
<rf the tubular member 500 include the wail thicknesses ti and tz- The intermediate 
portion SOOc oT the tubular member 500 Includes the wall thickness tiNr and the interior 
5 diameter Dint. In an exemplary embodiment, the wall thicknesses ti and tz are 
siAistantially equal in order to provide burst strength that is substantially equal along 
the entire length of the tubular member 500* In an exemplary emt)odiment, the wsdl 
thicknesses ti and are both greater thm the wall thickness tiNr in order to provide 
bur^t strength that is substantially equal atong the entire length of ttie tubular member 
10 500, and also to optimally fadlttate the formation of threaded connections In ttie ffrst 
and second ends, SOOa and 500b. 

As Hlustrated In Rg! 5b, in steps 410 and 415, botti ends, SOOa and 500b, of ttie tubular 
member 500 are radially expanded using conventional radial expansion metiiods, and 

15 then both ends, SOOa and SOOb, of the tubular member are stress relieved. The 
radially expanded ends, SOOa and SOOb, of the tubular member 500 include ttie interkx- 
diameters Di and D2. In an exemplary embodiment, the interior diameters Di and D2 
are substantially equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, ttie ratio of ttie interbr diameters Di and D2 to Uie interior 

20 diameter Dht ranges from about 100% to 120% in order b facilitate ttie subsequent 
radial expanston of the tubular member 500. 

In a preferred embodiment, ttie relationship between the wall thicknesses ti. t2, and tiNT 
<rf ttie tid^ular member 500; ttie inside diameters Di, Dz and Dint of ttie titular member 
25 500; ttie kiskle diameter D,,,Bbm of ttie wellbore casing, or ottier structure, ttiat ttie 
tubular member 500 will be ins^ted into; and the outside diameter Doom of ttie 
expansioh cone ttiat wilt be used to radially expand ttie tubular member 500 wittiln tt\e 
weUbore casing is given by ttie following expression: 

Dwettbore-2*i, lOa-/|wr)*^c«ie+^iwr»^wr ] 

. * ■ - 

30 

where ti«^; and 
Di»'D2. 

By satisfying flie relationship given in equation (1), the expanston forces piaoed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantiaily equalized. More generally, the raiatkinship given in equation (1) rnay be 
used to calculate the optimal geometry for the tubular member 500 for subsequent 
radial expansion and plastic defomiation of the tubular member 500 for febricating 
5 aiKtfor repairing a wellbbre casing, a pipeline, or a strudural support. 

As illustrated In RG. 5c, in step 420, oonvanlionai ttvaaded oonnedtons, SOOd and 
SOOe, are formed in tralh expanded ends, SOOa and 50(K>, of the tubuiiar member 500. 
in an exemplary wnbodiment, the threaded connections, SOOd and SOOe, are provided 
10 using conventional processes for fonning pin and box type threaded connections 
available from Atias^radford. 

As fliustrated In Fig. 5d. in step 425, a seeing member SOOf is then applied onto the 
outside diameter of ttie noh-expanded intermedate portion SOOe of the tubular member 

IS 5(K). Tha sealing member SOOf may be appBed to the outside diameter of the non- 
expanded intermediate portion SOOe of the tubular member 500 using any number of 
oonventtonal commercially available methods. In a pretoried embodiment, the sealing 
member SOOf is applied to the outside diameter of the ffitermediate portion 500c of the 
tubular number 500 using oommerdaNy availabte chemical and temperature mtetant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206. 214, and 220. of 
the system 200 are substantially Identical to. and/or incorporate one or nrxNe of the 
teachings of, the tubuter members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodiment of tubidar expansion cone 600 for 
radially expanding the tubular members 206, 214. 220, 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605. a rear end 610, and a radial expansion section 615. 

30 

In an eMmptery embpdimient, the ra(fial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 Includes an angte of attack Oi and the second conical outer surface 625 
includes an angle of attadt 02. In an exemplaiy embodiment, the angte of attedc Oi is 
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greater than the angle of attack a2. In this manner, the first oonlcal outer surface 620 
optimally radially expands the intermediate portions, 206c 214c 220c, 300d, and 500c 
of the tubular memt)ers. 206. 214, 220, 300, and 500, and the second conical outer 
surface 525 opOmally radially expands the pre-expanded first and second ends, 206a 
5 and 206d, 214a and 214d, 220a and 220d, 300b and 300f. and 500a and 500b, of the 
tubular members, 206, 214, 220, 300 and 500. in an exemplary embodiment, the first 
conical outer surftice 620 includes an angle of attack a% ranging from about 8 to 20 
degn»e$, and the second conical outer surfooe 625 includes an angle of attack Q2 
ranging from about 4 to 15 degrees in order to optirnally radially expand and plastically 
10 deform the tubular meml)ers, 206, 214, 220, 300 and 500. More generally, the 
e)q>an8ion cone 600 may include 3 or more adjacent conical outer surfaces ha>nng 
angles of attack that decrease from the front end 605 of the expanskni cone 600 to the 
rear end 610 of the expansion cone 600. 

15 Referring to Fig. 7, anotlier exemplary embodiment of a tubular expansk)n cone 700 
defines a passage 700a and indudes a front end 705, a resr end 710, and a radial 
expansk>n section 715. in an exemplary ^nbodiment, the radial expansk>n section 715 
indudm an outer surface ha>dng a substantially parabolic outer profile thereby 
providing a parabotoid shape, in this manner, the outer surface of the radial expanston 

20 section 715 provMra an angle of atteck that c(K>sterrtiy decreases from a maximum at 
the front end 705 of the expdriston cone 700 to a minimum at ttie rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surfece of the radial 
expansion sectkm 715 may be formed using a plurality of adjacent discrete conical 
sections and/or using a continuous curved surteoe. In this manner, the regk>n of the 

25 outer surface of the radial expansion section 715 adjacent to the front end 705 of the 
expansion cone 700 may optimally radially expand the Intermediate po^s, 206c, 
214c 220c 300d, and 500c of the tubular members, 206, 214, 220, 300, and 500, 
whHe the region of the outer surfeoe of the radial expanston secfion 715 adjacent to the 
rear end 710 of the mpandon cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d, 214aand214d. 220a and 220d, 300b 
and 300r, and 500a and 500b, of the tubular members. 206, 214, 220, 300 arid 500. in 
an exemplary embodiment, the parabolic pnvfBe of thd outer swfaoe of the radial 
expanston sectton 715 Is selected to provMe an angte of attack that ranges from about 
8 to 20 degnem In the vicinity of the front end 705 of the expansion cone 700 and an 
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angle of attack in the vidnity of the rear end 710 erf the expansion cone 700 Anom abttjt 
4 to IS degrees. 

In an exemplary embodiment, the tubular expansioh cone 204 of the system 200 is 
5 substantially identical to flie expahsiori. cones 600 or 700. artd/or incorporates one or 
more of the teachings of the expansicm cones 600 and/or 700. 

In several alternative embodbnente, the teachings of the apparatus 130, the system 
200. the expandable tubiilar member 300, the method 400. and/or the expandable 
10 tubular member 500 are at least partiaiiycombfaied. 

Referring to Fig. 8, in an aMemative embodiment, conventional temperature, pressure, 
and flow sensors. 802, 804, and 806, respectlveiy, are operably coupled to the 
perfoated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, 804. and 806, respecKvely, in turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow contrd valves 
160 to enhance the operational efficiency of the apparatus 130. in several exemplary 
embodiments, the control algorithms utilized by the controlier 610 for controlling the 

20 opereticMi of the flow controi valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular membere 145 are conventional. 

Refenv^ to Fig. 9, in an alternative embodiment, a solid tubular member 905 is 
ooupled to one of the perforated tubular inembers 145 by radially expanding and 

25 plastically deforming tiie solid tubular member into engagement with the perforated 
tubular member fan a conventional manner and/or using one or more of the radial 
expansion methods disdosed in one or more of/ the following: (1) U.S. patent 
application serial no. 08M54.139. attorney dodcet no. 25791.03.02. filed on 12/3/1999. 
(2) U.8. patent application serial no. 08/510.913. attorney dodcet na 25791J.02. fited 

30 on 2/23/2000. (3) U.S. patent application serial no. 09/502.350, attorney docket rio. 
25791.8.02. fited on 2/10/2000, (4) U.S. patent appHcation serial no. 09/440,338, 
attorney dodcet no. 25791.9.02. fited on 11/15/1999. (5) U.S. patent application serial 
no. 09/523,460. attomey docl«et no. 25791.11.02. flted on 3/10/2000. (6) U.S. patent 
application serial no. 08/512.895. attomey docket no. 25791.1Z02. fited on 2/24/2000. 
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(7) U.S. patent application serial no. 09/51 1 ,941 , atlonney dodcet no. 25791 .16.02, filed 
on 2/24/2000, (8) U.S. patent appDcation serial no. 09/588,946. attorney dodcet no. 
25791.17.02. filed on 6/7/2000. (9) U.S. patertt appKcation serial no. 09/559.122. 
attorney docket no. 25791.23.02, filed on 4/26/2000. (10) PCT patent appHcation serial 

5 no. PCT/USOO/18635, attorney docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 
provisional patent applteatton serial no. 60/162.671, attorney docket no. 25791.27, filed 
on 11/1/1999. (12) U.S. proviskNiai patent application serial no. 60/154,047. attonney 
docket no. 25791.29. filed on 9/16/1999, (13) U.S. provistonal patent appllcatkm aiartal 
no. 60/159.082. attorney docket no. 25791.34. filed' on 10/12/1999. (14) U.S. 

10 provisional patent applksatkxi serial no. 60/159.039, attorney docket no. 25791 .36. filed 
on 10/12/1999. (15) U.S. provistonal patent applicatton serial no. 60/150.033. attorney 
docket no. 25791.37. filed on 1W12/1999. (16) U.S. provisional patent applk»tton serial 
no. 60/212,359. attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. proviskinai 
patent s^tpOcatton serial no. 60/165.228. attorney diocket n6. 25791.39. filed on 

15 11/12/1999, (18) U.S. provisional patent applicatton serial no. 60/221.443. attorney 
docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent applicatkm serial 
no. 60/221.645. attorney docket no. 25791 .46. filed on 7/26/2000. (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47. filed on 
9/18/2000, (21) U.S. provisional patent appUcatton serial no. 60/237,334, attorney 

20 docket no. 25791.48. filed on 10/2/2000. (22) U.S. provistonal patent application serial 
no. 60/270.007, attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262.434, attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provistonal patent appltoatton serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonal patent applicatton serial 

25 no. 60/303.740, attorney docket no. 25791.61, fiied on 7/6/2001; (26) U.S. provistonal 
patent applicatton serial no. 60^13,453. attorney docket no. 25791.59, filed on' 
8/20/2001; (27) U.S. provtetonal patent applicatton serial no. 60/317.985. attorney 
docket no. 25791.67. filed on 9/8^2001; (28) U.S. provistonal patent application serial 
no. 60.318.386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

30 utili^ patent applicatton swial no. 00/969,922. attorney docket no. 25791.69. filed on 
10/3/2001. the disctosures of which are inoorporaled herein by refbrenoe. . In this 
manner, the soHd tubuhv member 905 fluWidy seals the radial passages fornied in the 
perforated tubidar member 145 thereby preventing the passage of fluidic materials 
and/or fformalton materials thnxgh the perforated tutnilar memlMr. 
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Referring to Fig. 10. in an altemative embodiment, the radial openings in one of the 
perforated tubular members 145 are sealed by injecting a hardenaUe fluidic sealing 
material 1005 into the radial openings in the orie perforated tubular member by 
5 positioning a closed ended pipe 1010 having one or more radial (H>enings 1010a within 
the me perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal ttie interface betuveen the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing matsrial 1005 is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 sealing manors 140 prevent the passage of the hardenable fluidic sealing rnat^al 
out of the annulus between the one perforate tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130, and the hardenable fluidic sealing material is aUowed to cure. A 
conventional drill string mqy 'then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tui>iriar nnemt^^ In an e}wnplary 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Rg. 11, one or nrore of the perforated 
tubular members' 145 of the apparatus 130 are radially expanded and plastically 

20 deformed into contect with the surrounding fomnation 125 thereby compressing the 
surrounding formatiOT. in this manner, the surrounding fonnation 125 is maintained in 
a stete of compression thereby stebilizing the sum>unding formation, reducing the flow 
of loose partides from the surrounding fbrmaticm into the radial openings of the 
perfdreted tubular member 145, and enhancing the recovery of hydrocarbons from the 

25 surrounding fonnation. 

In ari altemative embodinfient a seismic source 1105 is posittohed on a surface 
location to thereby impart seismic energy into the formation 125. In this manner, 
pflfftides lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings ther^y enhancing the subsequent recovery of 
hydrocartions from the fbnfnatkm 125. 

In an altemative embodiment, after the perforated tubular member 145 has been 
radially expanded and ptesUcally fbrined into contect with the surrounding fbrmation 
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125, thereby coupling the perforated tubular member 145 to the surrounding formation, 
an impulsive load is applied to the perforated tubular member. The impulsive toad may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsive load is then transferred to the surrounding formation 125^ 
5 thereby oompacUng and/or slurrifying the sunounding fonnation. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced. 

In an aKemative embodiment, as illustrated in Fig. 12, a wellbore casing ^20& having 
one or more perforations 1210 is positioned within the welibore 105 that traverses the 

10 formation 125. When the apparatus 130 is positioned within the wellbore IDS, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically deformed into contact with the wellbore casing 1205 thereby 
oon^mssing the surrounding fonnatfon 125. In this manner, the surrounding formation 
^2S is maintained in a state of compression thereby slabilizihg the surrounding 

15 fbmnation, reducing the flow of loose partides from the surrounding formation into the 
radial openings of the perforated tubular member 145. and enhancing ttie recovery of 
hydrocar1X}ns from the sunrounding fomiatioa 

In an alternative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the fom^tion 125. In tf^is manner, 
partides lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the fonmatlon 125. 

25 in an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plasUcaily formed into contact with the wellbore casing 1205, 
' thereby coupling the perforated tubular member 145 to the surrounding formaliori, an 
impul»ve toad is applied to the perforated tubular rramber. The impulsive load may be 
appHed to the perforated tubular member 145 by applying the'load to the end of the 

30 apparatus 130. The impulsive load is then tFanafarred to the surrounding formatton 125 
thereby compacting and/or slurrlfying the surrounding fonnation. As a result, the 
recovery of hydrocsarbons from the fomiatton 125 is errtianoed. 
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Referring to Fig. 13, in an alternative embodiment, one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically deforming the pefforaled tubular member into eng^ement 
with the perforated tubular inetnber in a conventional rnarmer and/or using orte or 
5 ofthft radial expansion methods disclosed in one or more of the foliowing: (1) U.S. 
patent application serial no. 09/4&4.13d. attorney docket no. 25791.03.02. filed on 
12/3/1999. (2) U.S. patent application serial no. 09/510.913, attorney docket no. 
25791.7.02, filed on 2/23/2000. (3) U.S. patent appflcatton serial no. 09/502,350. 
attorney docket no. 25791 .8.02. filed on 2/10/2000, (4) U.S. patent applk»tk)n serial 

10 no. 09/440,338, attorney docket no. 25791.9.02, fijed on 11/15/1999, (5) U.S. patent 
applicatkm serial no. 09/523.460, attorney docket no. 25791.11.02, filed on 3/10/2000. 
(6) U.S. patent appitoation serial no. 09/512,895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent appilcatton serial no. 09/511.941. attorney docket no. 
25791.16.02. fited on 2/24/2000. (8) U.S. patent applteatton serial no. 09/588^946. 

15 attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent appHcaflon serial 
no. 09/559.122. attomey docket no. 25791.23.02. filed on 4/26/2000. (10) PCT patent 
application serial no. PCTAJS0()/18635. attomey docket no. 25791.25.02. filed on 
7/9/2000. (11) U.S. provistonal patent applkation serial no. 60/162,671. attomey docket 
no. 25791.27. filed oh 11/1/1999, (12) U.S. provisional patent application serial no. 

20 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisional 
patent applteation serial no. 60/159.082, attomey docket no. 25791.34, fited on 
10/12/1999, (14) U.S. provisionai patent appiicatkin serial no. 60/159.039, attomey 
docket no. 25791.36. filed on 10/12/1999, (15) U.S. provistonai patent applicatton serial 
no. 60/159.033, attomey docket no. 25791.37, fijed on 10/12/1999. (16) U.S. 

25 proviskMial patent appiicatton serial no. 60/212,359, attomey docket no. ^91 .38. filed 
on 6/19/2000. (17) U.S. provisionai patent appHcation serial no. 60/165.228. attomey 
docket no. 25791.39. fited on 11/12/1999. (18) U.S. provistonal patent application serial 
no. 60/221.443. attorney docket to. 25791.45. filed on 7/28/2000. (19) U.S. pravistonal 
patent appHcatton serial no. 60/221.645, attomey docket no. 25791:46. fited on ' 

30 7f2B/2000, (20) U.S. provisionai patent applhatkm seriaj no. 60/233.638, attomey 
docket no. 25791.47. fited on 9/18/2000. (21) U.S. provlstonal patent appiicalton serial 
no. 60/237,334. attomey docket m. 25791.48, fBed on 10/2/2000. (22) U.S. provisional 
patent appHcatton serial no. 60/270.007. attorney docket no. 25791.50. fRed on 
2/20/2001; (23) U.S. provlstonal patent appilcaUori serial no. 60/262.434. attorney 
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docket no. 25791.51 » filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259,486, attorney docket no. 25791 .52» filed on 1/3/2001; (25) U.S. provisional 
patent applicatkm serial no. 60/303,740, attorney docket no. 25791.61, filed on 
7/6^1; (26) U.S. provisional patent applicatkm serial no. 60/313,453, attorney docket 
5 no. 25791.59, filed on 6/20/2001; (27) U.S. provistonai patent applicatkm serial no« 
60/317,985, attorney docket no. 25791.67, filed on 9/8/2001; (28) U.S. provisional 
patent appllcatton serial no. 60/318,386, attonrwy docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent applicatior) serial no. 09/969,922. attorney docket 
no. 25791.69, filed on 10/3/2001, the disctosures of wtik:h are incorporated herein by 
10 refiBrenoe. In this manner, the perforated tubular member 905 modifies the ftow 
characteristics of the perfected tubular member 145 thereby permitting the operator of 
the apparatus 1 30 to modify the overall flow characteristics of the apparatus. 

Iri an alternative embodiment, n illustrated in Fig. 14, a one-way valve 1405 such as, 
15 for example, a check valve flukfidy couples the interior of a pair of adjacent perforated 
tubular members, '145a and 145b, that extract hydrocarbons from correspdnding 
subterranean zones A and B. In ths manner, if zone B becomes depleted, 
hydrocarbons that are being extracted fipom zone A wilt not flow into the depleted ^e 
B. 

20 

In an aKemative embodinnent, as illustrated in Fig. 15, the apparatos 130 is used to 
extract geottiermal energy from a targeted subterranean geothermal zone 1505. In this 
manner, the operatbnal efficiency of the extractkm of geothermal energy Is significantly 
mhanced due to the increased intemal diameters of the venous radially expanded 
25 elenients of the apparatus 1 30 ttiatpenret greater vdunietric flows. 

In an alternative embodiment, the perforated tubular members, 145, 210, 212. 216, 
218, and 130& of the apparetus 130 may be cleaned by furth^ radial expansion of the 
peifbrated tubular members. In an exemplary embodiment, the amount of further radial 
30 expanskm required to dean the radial passages of the perforated tubular membere 
145. 210, 212, 216. 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that includes a zonal isolatkxi assembly including 
one or nxxe solkl tubular members, each solid tubular member including one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zonal isolatbn assembly. In an exemplary 
embodiment, the zonal isolation assembly further Includes one or more intennediata 
solid tubular members coupled to and Interleaved among the perforated tubular 
5 members, each Intermediate solid tubular rnember Including one or more extemal 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or more valve members fbr coritrolling the flow of fluidic materiate between the tubular 
members. In an exemplary embodiment, me or more of the intenmediata solid tubular 
rnernbers indute one or nrtora valve nrienribers. 

10 

An apparatus has also been described that includes a zonal Isolation assembly that 
includes one or more primary soHd tubulars, each primary solid tubtdar Including one or 
more external annular seals, n perforated tubulars coupled to the primary solid 
tubulars. and n-1 intenmediata soBd tubulars coupled to and interleaved anniong the 
15 perforated tubulars, each intenmdiate solid tubular including one or more extemal 
annular seals, arid ia shoe coupled to the zonal isolatlOT 

A method of isolating a first subterranean zone from a second subtenanean zone in a 
weHbcxe has also been described that includes positioning one or more primary solid 

20 tubulars within the wellbore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, fluidldy coupling the perforated 
tubidars and the primary solid tubiiars, and preventing the passage of fluids from the 
first subterranean zone to ttie second subtenanean zone within the wellbore external to 

25 the solid and peribrate'd tubulars. 

A m^hod of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or nriore primary solid tubulars within the wellbore, fluidldy coupDng the 
30 primary solid tubulars with the casing, positioning one or more peribrated tubulars 
within the wellborB, the perforated tubuiars traversing the producing aubterranean 
zone, fluididy coupling the perforated tubuiars with the primary solid tubulars, fiuididy 
isolating the produdng subterranean zone from at least one other subterranean zoiie 
within the wellbore, and fluidicly coupling at least one of the perforated tubuiars with the 
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producing subterranean zone. In an exemplary embodinnent the method further 
indudee controHably fluididy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that includes a subterranean formation including 
a weDbore, a zonal isolation assembly at least partially positioned within the wellbore 
that includes one or more solid tubular members, each solid tubular member including 
one or more external seab. and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members arKi the 
perforated tubular members are fomied by a radial expansion process perfomned wittiin 
the wellbore. In an exemplary embodiment, the zonal Isolation assembly further 
includes one or mond intennediate solid tubular members coupled to and interleaved 
annong the perforated tubular members, each intemiediate solid tubular member 

15 including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intenmediate solid tubular members 
are fomied by a radial expansion process perfonned within the wellbore. In an 
exemplary embodiment, the zona) isolation assembly further comprises one or more 
valve rmmbers for controlting the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary emixKliment, one or mdre of the 
intennediate solid tut)ular members include one or more valve members for controlling 
the flow of flukls between the solid tubular members and the perforated tubular 
memtiers. 

25 An apparatus has also been described that indudes a subterranean fonration including 
a wellbore, a zonal isolation assembly positioned within the wellbore that indudes one 
or mors primary solid tubulars, each primary solid tubular Induding one or more 
extemal annuter seals, n perforated tubdars positioned coupled to the primary solid 
tubulars, and n-1 intermediate sdid tubulars coupled to and. interteaved among the 

30. perforated tubulars, each intennediate solid tubular Induding one or more external 
annular seals^ and a shoe coupled to the zonal tedation assembly, wherein at least one 
of the primary sdid tubulars, the peribrated tubulars, and the intermediate solid 
tubulars are fonmed by a radial expansim process perfomned within the wellbore. 
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A method of isolating a first subterranean zona from a second subterranean zone in a 
wllbore has also been described that includes positioning one or nK>re prirrary solid 
taibulars within the Welibore. the prinnary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the weilbors, the perforated 
5 tubulars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluidicly coupling 
the perforated tiriHiiars and the primary solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the secorid subterranean zone within the 
weilbore external to the prtonary solid tubulars and perforated tubulars. 

10 

A mettiod of extracting materials from a producing subterranean 2on» in a welibore. at 
least a porfion of the weilbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the weilbore, positioning one or 
mors perforated tubulars within the weilbore. the perforated tubulars traversing the 

15 producing subterranean zone, radially expanding at least one of the primaiy solid 
tubulars and the perforated tubulars witMn the welibore, fluidicly coupling the primary 
soBd tubulars with the casing, fluididy coupling the perforated tubulars with the primary 
solid tubulars, fluidicly isolating the producing subterranean zone from at least one 
other subtenanean zone within the welibore, and fluidicly coupling at least one of the 

20 perforated tubulars with the producing subtenanean zone, in an exemplary 
embodiment the rnethod further includes oontrollably fluidicly decouple at least one 
of tlie perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that includes a subterranean fonnation including 
25 a welibors, a zonal isolation assembly positioned withiri the weilbore that includes n 
solid tubular members positioned within the weilbore, each solid tubular member 
including one or more external seals, and n-1 perforated tubular merTd)ers positioned 
withbi the welibore coupled to and interieaved among the sdid tubular members, and a 
shoe positioned within the weflbore coupled to the zonal isolation assembly. In an 
30 exemplary embodiment, the zonal Isolation asaemtrty further comprises one or more 
valve members for controlling the flow of fluids between the soBd tubular members and 
the perforated tubular members. In an exertiplary ernbodiment one or more of the 
solid tubular members include one or more vah/e members for controlling the flow of 
fluids between the solid tubular members arKi the perforated tubular members. 
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A system fcr isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more 
primary solid tubulars within the weUbore, the primary solid tubulars traver«ng the first 
5 subterranean zone, means for positioning one or more perforated tubulars within the 
weilbore, the perforated tubuliars traversing the second sutiterranean zone, mearis for 
fluidldy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to tlie primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting rraterials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore, means Hdt 

15 fluidicly coupling the primary solid tubulars wHh the casing, means for positioning one 
or rnore perforated toibulars within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, means for fluidicly coupling the perforated tubulars with 
the primary solid tubulars, means for fluidicly Isolating the producing subterranean zone 
from at least one other subterranean zor^ v^thin the wellbore, and means for fluidity 

20 coupling at least one of the perforated tubulars with the producing subterranean zone. 
In an exemplary embodiment, the system further includes means for controllably 
fluMidy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isdatlng a first subtenanean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more 
priniary solid tubuiars within the wellbore, the primary solid tubulars traversing the first 
subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the seoortd subterranean zorte, means for 

30 radially expanding at teast one of the primary sofld tubulars and perforated tubulars 
within the wellbore, mems for fluidrdy coupling the perforated tubulars and the primary 
solid tubulars, and means for preventing the piassage of flidds from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
primary solid tubutars and perforated tubulars. 
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A system for extracting materials from a produdrig sutrterranean zone in a weilt)or6, at 
lea^l a portion of the wetUbore including a casing, has also be&n described that includes 
means for positioning one or more primary solid tubuiars within the wellbore, means for 

5 positioning one or more perforated tubuiars within the welbore. the perforated tubuiars 
traversing the producing subtenranean zone, means for radially expanding at least one 
of the primary solid tubuiars and the perforated tiA)idars wMn the weinxro, means for 
fluididy coupling the primary solk| tubuiars with the casing, means for fluididy ooupiing 
the perforated tubuiars with the solid tubuiars. means for fluididy isolating the 

10 • produdhg subterranean zone from at least one other subtenanean zone withb) the 
wellbcTOt and means for fluididy coupling at least one of the perforated tubuiars with 
the produdng subterranean zone. In an exemplary embodiment, the system forther 
indudes means for controllabty fluididy <;lecoupling at least one of the perforated 
tubuiars from at least one other of the perforated tidxilars. 

15 

A system for teolating subterranean zones traversed by a wellbore has also beer> 
described that indudes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubAilar support member and compr^ng a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a ^^iveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular members that each 
Indude a tubular body cmiprising an intenmedlate portion and first and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 

25 sealing member coupled to the exterior surfeoe of the intermediate portion, and one or 
more slotted tubular members coupled to. the expandable tubular members, wlierein 
the inside dtemeters of the other tubuter members are greater than or equal to the 
outside dianrieter of the tubuter expansion cone. In an emmplary ernbodbhent, the vvall 
thidcnesses of the first and sieoond expanded end porflons are greater than the wall 

30 thickness of the intermediate portion* In an emrnplary errtodinrient. each expandable 
tubular member further indudes a first tubular transitionary menrMr coupled between 
the first expanded end portion and the Intennedlate portion, and a secmd tubular 
transitionary member coupted between the second expanded end portion and the 
intermediate portion, wherein the angles of indination of the first and second tubuter 
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transHionary members relative to the intermediate portion ranjges from atxsut 0 to 30 
degrees. In an exemplary emtxxliment, ttie outside diameter of the Intenmediate 
portion ranges from atKXit 75 percent to at>out 98 percent of the outside diameters of 
the first and second expanded end portions, in an exemplary embodiment, the burst 

5 strmgth of the first and second expanded end portions is substeintiaiiy equal to the 
burst strength of the intermediate tubular section. In an exemplary embodiment the 
ratio of the inside diameters of the first and second expanded end portions to the 
Interior diameter of the tntemnediate portion ranges from about 100 to 120 percent In 
an exemplary embodiment the relationship betM^een the wall thidcnesses ti. ta. and im 

10 of the first expanded end porHon, the seoond expanded end portion, and the 
intennediate portion, respectively; of the expandable tubular members, the insMe 
diameters Di, Da and Diht of the first expanded end portion, the seoond expanded end 
portion, and the intennediate portion, respectiveiy, of the expandable tubular members, 
and the inside diameter DMbom of the Welibore casing that the expandable tubular 

15 member Wai be inserted into, and the outside diameter Doone of the expansion cone that 
will be used to radially expand the expandable tubular member within the welibore is 
given by the following expression: 

' wherein ti ^ and wherein Di - D^. In an exemplary embodiment the tapered end of 
20 the tubular expansion cone indudm a plurality of adjacent discrete tapered, sections. 
In an exemplary emt>odiment, the angle of attack of the adjacent discrete tapered 
sections inoeases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expansion cone includes an paraboloid body. In an 
25 exemplary embodiment the angle of attack of the outer surface of the parabolokl body 
' increases in a continuous manner from one end of the paratKriokJ body to the opposite 
end of the parabotoM body. In an exemplary embodiment the tubular liner comprises 
a pluredity of expandable tutHilar members; and wherein the other tubular members are 
intarteaved among the expandable tubularmembers. 

30 

A method of Isolating subterranean zones traversed by a welibore has also been 
described that includes posittoning a tubular liner within the welibore, and radiaHy 
expanding one or more discrete portions of the tubular liner into engagement with the 
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WBlibore. In an exemplary embodiment, a plurality of discrete portions of the tubular 
Uner are radially expanded into engagement with the wellbore. Ir> an exertiplary 
entixKliment. the remalnftig pbrtioro of the tubular Ihw are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular Rner is radially 
S expanded by lr\iecang a fluidio rnaterial into the tubular liner; and wherein the remaining 
ones of the discrete portions of the tubular Hner are radially expanded by pulling an 
expansion cone through the remaining ones of the disoete portions of the tidNJiar liner. 
In an exsmplary embodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or more of the tubular mernbers are radially exfyanded into 

10 engagenient with the wellbore and one or more of the tubular rnernbers are not radially 
expanded Into engagement wHh the wellbore. In an exemplary embodiment, the 
tubular members that are radiaiiy expanded into engagement wHh the wellbore 
comprise a portion that is radiaiiy expanded Into engagement with the wellbore and a 
portion that is not radiafly expanded Into engagement with the vwlibofe: In an 

15 exemplary embodbnerM. the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprising an intennediate portion and first 
and second expanded end portions coupled to opposing ends of Ihe intermediate 
portion, and a sealing member coupled to the mderior surface (tf the intermediate 
portion, and one or more slotted tubulsH- members coupled to the expandaUe tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diarneters of the expandable tubular members, in an 
exemplary embodiment, the tubular liner Includes a plurality of expandable tubular 
members; and wherein the . slotted tiibidar menters are Interleaved among the 
expandabte tubular members. 

25 

A system for isoteting subterranean zones traversed by a weHbore has also been 
described that includes means for positioning a tubular liner vvithin the wellbore, and 
means for radteily expanding one or more discrete portions of the tubular liner into 
engagement with the weHbore. In an exemplary embodiment, a plurafity of discrete 
30 portions of the tubuter Uner are radially (»(panded into engagement with the weHbore. 
In an exennptary ernbodlinent, the renrateing portions erf the tubutar Rner are not radia^ 
expanded. In an examplary embodiment, one discrete portion of (he tdHilar liner is 
radially expanded tqr injecting a fluidio material Into the tubular Hnen end wherein the 
other discrete porttons of the tubular ibter are radially expanded by pulling an 
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expansion cone thrtnjgh the other discrete portions of the tubular liner, in an 
exemplary embodinnent, the tubular liner Includes a plurality of tutxjiar memt)ers; and 
wherein one or more of the tubular members are radially expanded into engagement 
with the welibore and one or more cf the tubular members are not radially expanded 
5 into engagement with the welibore. In an exemplary embodiment, the tubular membere 
that are radially expanded into engagement with the welibore include a portion that is 
radially expanded into engagement with the welibore and a portion that is not radially 
expanded Into engagement with the welibore. 

10 An apparatus fbr isolating subterranean zones has also been described that includes a 
subterranean formation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or nmre discrete locations. In an exemplary 
embodlnnent, the tubular llrier is coupled to the borehole at a piurelity of discrete 
locations. In an emnvtary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with ttie 
borehole. In an exemplary embodiment' a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment the remaining portions of the tubular Hner are ncrt radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by Injecting a fluldic material into the tubular linen and wherein the other 
dtecrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner, in an exemplary embodiment, 
the tutxiiar liner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular membere are radially expanded into engagement with the borehole and one 
or more of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment the tubular members that are radially 
expanded into engagement with the borehole Include a portion that is radially 
expanded into engagement with the borehole and a portion that Is not radially 

30 expanded into engagement with the borehole. . In an exemplary embodiment prior to 
the radial expansion the tubular liner irtdudes one or more exps»idable' tubular 
membere that each include a tubular body oompifeing an intermedtate portion and first 
and second expanded end portions coupled to opposing ends of the intemnediate 
portion, and a sealing member coupled to the exterior surface of the intertnediate 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
mennbers. wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters oT the expandable tubular members. In an 
exemplary embodiment the tubular liner Includes, a plurality oT expandable tubular 
5 members; and wherein the slotted tubidar members are interleaved among the 
expandable tubular members. 

An apparatus has been described that indudos a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 

10 • extennal seals, one or more perforated tubular membere coupled to the sdid tubular 
membere, one or more flow control valves operate coupled to the perforated tubular 
mennbere for controlling the flow of fluldic materials through the perforated tubular 
membere, one or more temperature sensore operably coupled to one or more of the 
perforated tubular members for monitoring the operaflng temperature within the 

15 perforated tubular membere^ one or more pressure sensore operably coupled to one or 
more of the perforated tubular members for monitormg the operating pressure within 
the perforated tubular merrAers, arul one or more flow sensore operably coupled to 
one or more of the perforated tubular membere for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal Isolatiori assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensore, 
the pressure sensore, and the flow sensore for monitoring the temperabjre, pressure 
and flow sensore and controlling the operation of the flow control valves. At least (Xie 
of the solid tubular membere and the perforated tubular membm are formed by a 
radial expansion process performed within the wellbore. 

25 

A method of Isdating a firet subterrartean zone from a second subterranean zone In a 
wellbore has also been described that includes positioning one or more solid tubulars 
withtn the wellbore, the solid tubiriars tovereing the first subtenranean zone, positioning 
one or more perforated tubulars within the wellbore, the perforated tubulare traversing 
30 the second subterranean zone, radially expanding at least qne of the primary solid 
tubulare and perforated tubulare within the wellbore, fluMidy coupling the perftorated 
tubulare and the solid tubulare, preventing the passage of fluids from the firet 
subterranean zone to the second subterranean zone within the wellbore extmnal to the 
solid tubulare and perforated tubulare, monHoring the operating temperatures. 
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pressures, and flow rates within one or more of the perforated tubulars» and controlling 
the flow of flutdic materials through the perforated tutnilars as a function of the 
monitored oper^ng temperatures, pressures, and flow rates. 



5 A method of extracting materials from a producing subterranean zone in a welltK>re» at 
least a portion of the wellbore including a casing, has also t>een de8crit)ed that includes 
positioning one or mors solid tutxiiars within the wellt)ore, positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and ttie 

io perforated tubulars within the wellbore. nuididy coupling the solid tubulars with the 
casing, fluididy coupling the peribrated tubulars with the solid tubulars, fluldicly 
isolating the producing subterranean zone from at least one other subtenanean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or mora of the perforated tubulars. and controlling the flow of 
fluidic materials through the peribrated tubulars as a function of the monitored 
operating tempmitures. pressures, and flow rates. 

A system for isolating a first subterranean zone from a second subtenranean zone in a 
20 wellbcxe has also been described that indudes means for positioning one or more solid 
tubul£^ within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubuters traversing the second subtenranean zone, means for radtetly 
expanding at least one of the soBd tubulars and perforated tubulars within the wellbore, 
25 means for fluididy coupling the prorated tubulars and the solid tubuters. means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtonanean zorie within the wellbore external to the sdM hibuters and perforated 
tubulars, means for monitoring the operating temperatures, pressures, Qnd flow rates 
within one or more of the peribrated tubulars, and means for contrcrfling the flow of 
30 fluidic materials through the perforated tubuters as a function of the monitored 
operating temperatures, pressures, and Row rates* 

A system for extracting materials from a producing, subterranean zone in a wellbore, at 
least a portion of the w^bore induding a casing, has also been described ft)at indudes 
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means for positioning one or more solid tubulars within the wellbore. means for 
positioning one or more perforated tubulars within the wellt)ore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 
5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluidrdy isolating the produdng subterranean 
zone from at least one other subterranean zone virithin the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
10 or more of the perforated tubulars, and means for controlling the flow of fluidic 
materials through the perforated tubidars as a functfon of the monitored operating 
tenqperatures, pressuras, and flow rates. 

An apparatus has also .been described that indudes a zonal isolation assembly 
15 induding: one or more solid tubular members, each solid tubular member induding one 
or more external seals, one of more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the Interior surfoces of one or nmre of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe OMipl^ to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomned by a radial expansion 
process performed within the wellbore, and tt)e solid tubular liners are formed by a 
radial expansion process performed within the wellbore. 

25 A method of isolating a first subtenanean zone from a second subterranean zone in a 
weHbors has also been described that indudes positioning one or more solid tubulars 
withbi the wellbore, the sdid tubulars traversing the first subterranean zone, positioning 
one ormore perforated tubulars each induding one or more radial passages within the 
welibore, the perforated tubulars traversing the second subterranean zone, radially 

30 expaild&ng at tesot one of the solid tubulars and perforated tubulars within the wellbore. 
fluidtely coupling tt)e perforated tubulars and the prinnary sdid tubulare, preventing the 
PKsage of fluids from the first sutiterranean zone to the seoond subterranean zone 
withh the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or wore sdid tubular liners within the interior off one or more of the 
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perforated tubulars, atKi radially expanding and plastically defomning the solM tubular 
liners within the ifiterior of one or more of the perforated tubulars to fluididy seal at 
least Sonne of the radial passages of the perforated tutHilars. 

5 A nr>ethod of mtracHng materials from a producing subterranean tom in a weflbore. at 
least a portton of the wsllbore Indudtng a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbors, positioning one or more 
perforated tubulars each including orie or mora radial passages within the welibore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the sdid tid)ulars and the perforated tubulars witNn the wellbore, fluMidy 
ooupling the soHd tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. fluklidy isolatlr^ the produdng subterranean zone from at least 
one other subtmanean zme within the weiibore. fluididy coupling at least one of the 
perforated tubulars with tha |»odudng subterrartean zone, positioning one or more 

15 solid tubular liners within the interior of one or more of the perforated tubulars. and 
radially expanding and plastically deforming the solid tubular liners within the interior of 
one or mors of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subtenanean zone from a second subtenranean zone in a 
weilbora has also been descrit^ that indudes means for positioning one or nrK>re solid 
tubulars within the welB>ors, the solid tubulars traversing the first subterranean zone, 
means for positioning one or nwB perforated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subterranean zone, me^ for radially expanding at least one of the solid tubulars and 
perforated tubuiiars within the weilbore, mean^ for fluididy coupling the perforated 
tutNJIars and the sdid tubulars, mearis for preventing the passage erf fluids from the first 
subterranean zone to tite second subtenanean zone, within the weilbore external to the 
primary solid tubulars and perforated tubutars. means for positioning one or' nx)re solid 

30 tubular liners within the Interior of one or more of the perforated tubutars, and means 
for radially expanding ai^ ptasflodly defomriing the solid tubular liners within the interior 
of one or tmrs of the perforated tubulars to fluididy seal at least some of the radial 
pass£^es of the perforated tubiriars. 



58 



According to another aspect of the present invention* a system for extracting materials 
from a producing subteranean zone in 'a weHbore, at least a portion of the weHbore 
including a casing, has also been descrit>ed that includes means for positioning one or 
mors solid tubulars within the wellbore, means for positioning one or more perforated 
5 tubutafs each including one or more radial passages within the weHbore. the perforated 
tubulars traversing the producing subterranean zone, means for radially expanding at 
least one of the solid tubulars and the p^forated tubulars within the w^lbofe, means 
for fluidicty coupling the soKd tubulars with thd casing, means for fluididy coupling the 
perforated tubulars with the soSd tubulars, means for fluididy isolating jthe produchg 

10 . subtenanean zone from at least one other subterranean zone within the weHbore, 
means for fliMidy coupling at least one of the perforated tubulars \Mth the producing 
subterranean zone, means for positioning one or more solid tubular liners within the 
rnterior of one or more of the perforated tubulars, and means for radially expanding and 
plasticaay defonming the solid tubular liners within the interior of one or more of the 

15 perforated tubulars to fluididy seal at least some of the radial passages of the 
perforated tubulars. 

An an^aratus has also been descrited that indudes a zonal isolation assembly 
induding: one or nrKMre solid tubular nrrembers, each solid tiitnjlar member induding one 
20 or more extemal seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled to the zonal isdatfon 
assembly. 

25 

. A msthod of Isotating a first subterranean zone from a second subterranean zone in a 
wellbors has also been described that indudes podUonfng one or more sdid tubulars 
within the wellboce, the solid tubulars traversing the first subterranean zoine, positioning 
one or mora perforated tubtriars each iriduding one or more radial passages witMn the 
30 wellbore, the perforated tubuters traversing the second subterranean zorte, radially 
««)anding at least one of the solid tubulars and perforated tubulars withbi the welttiore, 
fluididy coupling the perfbiated tulnters and the primary solid tubuters, preventing the 
passage of fluids from the flrst subtenranean zone to the second siA>terranean zone 
wItNn the wellbore extemal to the primary solid tubuters and perfbrated bAulars, 
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seafing crff an annular region within at least one of the perforated tubulars. and inje<^ng 
a hardenable fluidic sealing material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A mathod of extracting mat^ls from a producing subterranean zone in a weiibore, at 
least a portion of the weiibore including a casing, has also been described that includes 
positioning one or more solid tubulars vOhln the weiibore. positioning one or more 
perforated tubulars each including one or more radial passages ^in the weflbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars arid the perforated tubulars within the weiibore, fluididy 
coupling the solid tubulars wKh the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy Isolating the producing subterrarmm zone from at least 
one (riher subterranean zone within the weHbore, fluididy coupling at least one of the 
p^forated tubulars with the produdng subterranean zone, seaBng off an annular region 

15 within at least one of the perforated tubulars, and irijecting a hardenable fluidic sealing 
material Into the sealed annular regions of the perforated tubulars to seat off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 weiibore has also been described that ihdud^ means for positioning one or more solid 
tubulars within the weiibore. the solid tubulars traversirig the first subterranean zone, 
means for positioning one or iTKMne perforated tubulars each induding one or more 
racfial passages within the weiibore, the perflated tubulars traversing the second 
subtsrranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the weiibore, means for fluididy coupling ttie perforated 
tid>ulars and the solid tubulars, means for preventing the passage of fluids from the first 
subtsrranean zone to the second subterranean zone v^in the vifellbora external to the 
primary solid tubulars and perforated tubulars; means for sealing off an annular region 
within at least one of the perforated tubulars, and means ftM* Injecting a hardenable 
30 fluMc sealbig material into the sealed annular regions of the perftxated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a produdng subterranean zone in a wellbors, at 
least a portion of the weiibore induding a casing, has also been described that includes 
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means for positioning one or nnore solid tubulars within the wellbore» means for 
positioning one or more perforated tulxilar^ each including one or piore radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding a^ least one of the solid tubulars and 
5 the perforated tutHilars within the wellbore» means for fluidiciy coupling the solid 
tubulars with the casing, means for fluidiciy coupling the perforated tubulars vmth the 
soBd tubulara, means for Duldidy tedaling the producbig subterranean zone from at 
least one other subterranean zone within the weilbore, means for fluidiciy coupling at 
least one of the perforated tubulars with the producing subienanean zone, means for 
10 sealing off an annular region witNn at least one of the perforated tubulara, and means 
for injecting a harden^ibie fluidic sealing material into the sealed annular regions of the 
perforated tubulara to seal off at least some of the radial passages of the perforated 
tubulara. 

15 An apparatus has also been described that Includes a zonal Isolation assembly 
positioned within a weilbore that traverses a subterranean fomiation biduding: one or 
mora solid tubular nrtembera, each solid tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubuter 

20 membera and the perforated tubular members are fomied by a radial expansion 
process performed within the wellbors, and at least one of the perforated tutnilar 
members are radially expanded into intimate contact with the subterranean formation. 
In an exemplary embodin»nt, the perforated tubular members that are radially 
expanded into intimate contact with the subterranean formation compress the 

25 subterranean formation. 

A method of isolating a first subterranean zona from a second subterranean zone in a 
wellbole has ateo been described that IndudiBS positionlr^ one or nrtore solid tubulara 
within the weilbore, the solid tubutara traversing the first subterranean zone, positioning 
30 one or more perforated tubulara within the wetR)ore each including one or more radtel 
passages, the perforated tubulara traversing the second subterranean zone, radiatty 
expanding at least one of the primary solid tubidara and perforated tubulara within the 
weilbore, radially expanding at least one of the perforatsd tubidars into intimate contact 
with the second subterranean zone, fluidiciy oouplfrtg the peribrated tubulara and the 
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solid tubulars. and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulais and 
perforated tutHilars. In an exemplary embodiment, the perforated tubulars that are 
radial^ expanded into Intimate contact with the second subterranean zone compress 

5 the second sutiterranean zone. In an exemplary emtodiment, the method further 
includes vibrating the second subtenanean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary erribodiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contect 

10 • with the second subtenranean zone. In an exemplary embodiment, the method further 
Includes apfriying an impulsive load to the perforated tubulars that Qre radially 
expanded into Intimate contact with the second subterranean zone to increase the rate 
of recoveiy of hydrocartx>ns from the second subterranean zone. 

15 A method of extracfing materials from a producing subterranean zor>e in a weilbore, at 
teast a portion of the wellbore including a casing, has also been described, that includes 
positioning one or wore solid tubulars within the weltbore, positioning one or more 
perforated tubulcus within the wellbore each including one or awe radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

20 teast one of the solid tubulars and the perforeted tubulars wi^in the wellbore. radially 
expanding at least one of the perforated bjbulars into intinrate contect with the 
producing subterranean zone, fluidicty coupllr^ the solkl tubulars with the casing, 
fluididy coupling the perforated tubulars with the sdkl tubulars, fluididy isolating the 
producing subtenranean zone from at least one other subtenranean zone within the 

25 weilbore, and fluidic^ coupling at least one of the perforated tubuters with the 
producing subterranean zone. In an exemplary embodiment, the perforated tubulars 
that are radtelly expanded into intimate contect with the producing subterranean zone 
' compress the produdng subterranean zone. In an exemplary embodiment, the method 
further includes vibrating the produdng subterranean zone to increase the rate of 

30 recovery of hydrocarbons from the produdng subtenanean zone. In an exemplary 
embodiment, the nrtethod further includes vibrating the produdr^ subterranean zone to 
dean the nadtel passages of the perforated tubulars that are radially expanded into 
intimate contect with the produdng subterranean zor». In an exemplary embodiment, 
the method further includes applying an impulsive toad to tte perforated tubulars that 
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are radially expanded into IntimatB contact with the producing subterranean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

A system for isdiattng a first subterranean zone from a second subterranean zone in a 
5 welibore has also been described that includes means for positioning one or more solid 
tubulars within the weDbore, the solid tubular^ traversing the first subtenranean zone, 
means for positioning one or more perforated tubulars within the welibora each 
including one or more radial passages, the perforated tubulars traversing the secorKJ : 
subterranean mne, means lor radially expanding at least onei of the sdid tubulars and 

1 0 perforated tububrs within the wellbore. means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subterranean zone, means for 
fluldidy coupling the perforated tubulars and the solid tubularSt and means for 
preventing the passage of fluids from the first subterranean zone to the secorKi 
subterranean zone within the welibore external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodirnent, the rrieans for radially expanding at least one 
of the perforated tubulars into intimate contact with the seoortd subterranean zone 
comprises means for compressing the second subterranean zone, in an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocart)ons from the second subterranean 

20 zone. In an exemplary embodiment, the system further Includes means for vibrating 
Utte second subterranean zone to dean the radial passages of the perforated tubulars 
that are radially expanded Into intimate contact with the second subterranean zone. In 
an exemplary embodiment, the system further indudes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intinrmte 

25 contad with the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subtenanean zone. 

A system for extracting materials from a produdng subterranean zone in a welibore. at 
least a portion of the wellbors irtiuding a casing, has also been described that indudes 
30 means for positioning one or more solid tubutars within the welibore, means for 
positioning one or mors perforated tubulars within the welibore each Indudlng one or 
mom radial openfrigs, the perforated tubutars traversing the produdng subterranean 
zone, means for radial^ expanding at least one of the solid tubulars and the perforated 
tubutars wittiln the welibore. means fcnr radially expanding at least one of the perforated 
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tubulars into intimate contact with the producing subteoanean zone, means for fluididy 
coupling the solid tubulars with the casing, means for fluidicty cxnjpling the perforated 
tubulars with the solid tubulars, nieans for fluididy isolating the prodycing subtenanean^ 
zone frcNfn at least one other sublenaneah ^Dne within the wellbore, ahd means for 
5 fluididy coupling at least one of the perforated tubulars wRh the producing 
subterranean zme. In an exemplary embodiment the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the producing 
subtenanean zone comprises means for compressing the producing subterranean 
zone* in an exenriplary embodiment* the system further hcludes nrieans for vibrating 

10 the producing subterranean »ne to increase the rate of recovery of hydrocart)ons from 
tlie producing aubterranean zone. In an exemplary embodiment, the system further 
includes means for vibrating the produchg subterranean zone to dean the radial 
passages of the perfoneited tubulars that are radially expanded into Intlnnate contact 
with ttie producing subterraneian zone. ' In an exemplary embodiment, the system 

15 further irtdudes nneans for applying an impulsive load to the perforated tubulars that 
are radially expanded into intimate contact with the produdng subtenranean zone to 
increase the rate of recovery of hydrocartmis from the produdng subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a welitxire that Reverses a subterranean fomnatlon and Indudes a 
perforated welibors casing, indudinig: one or more solid tubular members, each solid 
tubular n>ember including one or more extemal seals, one or more perforated tubular 
merr4)ers coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular rmmbers and tfw perforated 
25 tubuter memt>ers are fonmed by a radial expansion process perfomied within the 
vi^llbore, and at least one of the perforated tubular membm are radiafly expanded into 
intimate contact with the perforated wellbore casing. In an exemplary embodiment, the 
perforated tubular menrritors that are radialty expanded into intimate conted with the 
perforated casing compress the subterranean formatlOT. 

30 

A method of isolating a first subtenanean zone from a second subterranean zone in a 
wellbore that indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes positioning one or mm solid tubulars 
within the welibore, the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the wetlt)or6 each induding one or more radial 
passages, the perforated tubulars traversing the second sutiterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore. radblly expanding at least one of the perforated tubulars Into Intlnrtate contact 
5 with the perforated eating, fluididy coupling the perforated tubulars and the solid 
tiisuiars, and preventing the passage lof fluids from the first subterranean zone to the 
second subtenranean zone withh the weHbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radiaOy expanded into intimate contact with the perforated casing compress the second 

10 subterranean zone. In an exerr^ary embodiment, the method further includes 
vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subtenranean zone. In an exemplary embodiment, the 
method forther includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded Into intimate contact 

15 with the perforated casing. In an exemptery embodiment, the method further Indudes 
applying an impulsive load to the perforated tutHilars that are radtelly expanded into 
intimate oontad with the perforated casing to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

20 A method of extracting materials from a produdng subtenranean zone in a wellbore, at 
teast a portion of the wellbore induding a casing and a perforated casing that traverses 
the prcxJudng subterranean zone, has also been described that Indudes positioning 
one or rnoie solid tubulars witNn the wellbore, positioning one or more perforated 
tutHilars within the wellbore each induding one or more radial passages, the perforated 

25 tubulars traversing the producing subtenranean zone, radially expanding at least one of 
the sdid tubulars and the perforated tubulars within the wellbore, radially expmding at 
least orte <rf the perforated tubulars into intimate contact with the perforated casing, 
fluididy coupling the sdid tubuim with the casing, fluididy coupling the perforated 
tubulars with the solid tubulars, fluididy isolating the produdng subterraniean zone from 

30 at toast one other stAterranean zone within the welibore, and fluididy coupling at teast 
one of the perfbratad tubulars wifli the produdng subterranean zone. In an exemplary 
embodiment, the perforated tubuters that are radially expanded into Intimate contact 
witti the p^forated casing compress the produdng subterranean zone. In an 
exemptery embodiment, the method further indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hycirocartx>ns from the producing 
subterranean zero. In an exemplary embodiment, the method further includes 
vibrating the ptodudng subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into intimate contact with the perfcMBted 
5 casing. In an exemplary embodiment, the method further indudes applying an 
impulsive load to the perforated tubulars that are radially expanded tnto intinrate 
contact with the perforated tubulars to increase the rata of recovery of hydrocartxms 
from the produdr^ subterranean zbne. 

10 • A system for isolating a first subterranean zone from a second subtarranean zone In a 
wellbore that bndudes a perforated casing that traverses the secorKi subterranean 
zone, has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulans traversing the first subterranean zone, 
means for i)ositfoning one or more perforated tubulars within the wellbore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for racGally expanding at least one of the solid tubulars and 
perform tiiribidars within the wellbore. means for radially expanding at least one of the 
perforated tubulars into Intimate contact wNh the perforated casing, means for fluidldy 
coupling the perforated tubulars and the solid tubulars. and means for preventing the 

20 passage of fluids from the first subterranean zone to the seoond subterranean zone 
within the wellbore extemal to the solid tubulars and perforated tubulars. in an 
exemplary embodiment, the means for radially expanding at Itast one of the perforated 
tubulars Into intimate contact with the perforated casing comprises means for 
compressing the second subtenanean zone. In an exemplary embodiment, the system 

25 further indudes meBr\s for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocart)ons from the second subterranean zone. In an exemplary 
embodiment, the system further hdudes means for Vibrating the second subtenenean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intiniate contact with the perforated casing. In an exemplary emt>odiment. the 

30 system further indudes means for applying an impulsive toad to the perforated tubulars 
that are radially expanded into Intin^ contact with the perforated casirtg to increase 
the rate of recovery of hydrocarbons from the second SMbterranean zone. 
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A system for extracting materials from a produdng subterranaan zone in a wellbore, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes mrans for 
positioning one or mors soH^ tubulars within the welibore. means for positioning one or 

5 more perforated tubulars wHhin the wellbore each including one or more radi?! 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one of the soBd tubulars and the perforated tubulars 
within the wellbore, means for radially expanding at least one of the perfcvated tubulars 
into intimate oontect with the perforated casing, means for fluididy ooufAng the solid 

10 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, nrteans for fluldicly isolating the produdng subterranean zme fnxn at 
least one other subtenranean zone within the wellbore, and means for fluididy coupling 
at least one of the perforated tubulars with the produdng subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perfdrated 

15 tubutars Into bfitimato contact the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further Indudes means for vilirating ttie produdng subterranean zone to increase the 
rate of recovery of hydrocart>ons from the produdng subterranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the producing 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perfbrated casing. In an exemplary 
embodiment the system further indudes means for applying an impulsive load to the 
perfbrated tubulara that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the producing 

25 subterranean zone. 

An apparati^ has also been described that indudes a zonal isdation assembly 
Induding: one or more solid tubular membera, each solid tubular member including one 
or more external seals, one or more perforated tubuter members each indudbg radial 
30 passages coupled to the sdld tubular membera, and one or.more perfmted tubular 
linere each induding one or mom radial passages cwpled to the intertor surfooes of 
one or more of the perfbrated tubuter membera, and a shoe coupled to the zonal 
isolation assembly. At least one of the sdid tubular members and the perforated 
hAuiar membm are formed by a radial expanaton process perfbrmed within the 
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wetlbore, and the perforated tubular liners are formed by a radial expansion process 
perfonnned within the wellbore. 

A method of isolating a first subtennanean zone from a second subten^nean zone in a 
S weUbore has also been described that Includes positioning one or more solid tubulars 
witNn the welibore, the soM tubulars traversing the first subterranean mm, positioning 
one or more perforated tubulars each Including one or wore radial passages vrithln the 
weiRxm, the perforated tubulars traversing the second subtenanean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
10 fluldldy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean rane to the second subterranean zone 
within the weHbore external to the primary solid tubulars and perforated tubulars. 
po^onlng one or more perforated tubular liners within the interior of one or more of 
the perfbrated tubulars, and radialiy expanding and plastically deforming the pirated 
1 5 tubular Hnm within the interior of one or more of the perforated tubulars. 

A method of extracting niaterials from a producing subtenanean zone in a wellbore, at 
least a portion of the weiRxMe including a casing, has also been described that Indudes 
positioning one or more solid tubujars within the wellbore. positioning orie or more 

20 perforated tubulars each including one or more radial passages within the weUbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the sdkj tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the soBd tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluldlcty Isolating the producing subterranean zoob from at least 

25 one other subterranean zone, within the wellbore, fluldidy coupling at least one of the 
perforated tubutms with the producing subterranean zone, positioning one or rr\om 
perforated tubular iirwrs within the Interior of one or nrore of the perforated tubuters. 
and radially expanding and plastically deforming the perforated tubular liners within the 
htorior of one or more of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a secbrui subterranean zone In a 
wellbore has also been described that includes means for positioning one or more solid 
tubultfs within the wellbore. the solid tubulars traversing the first subtenanean zone, 
means fot positioning one or more perforated tubulars each including one or nrtiore 
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radial passages virithin the wellbore, the perforated tubulars traversing the second 
subterranean zone, nieans for radially expairtding at least one of the solid tubulars and 
perforated tubulars within the weltt>dre, nieans for fhiididy coupling the perforated 
tubulars and the solid tubulars, means for preventing, the passage of fluids from the first 
5 subtenanean zone to ttie second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, nneans for positioning one or more 
perforated tubular liners within the interior of one w more of the perforated tubulars, 
and means for radially expanding and plastically deforming the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a poiflcEn of the welibore indudng a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each Including one or more radial 

IS passages within the wellbore, the perforated tubulars traversing the producing 
subtenanean zone, nrteans for radidly expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fiutdiciy coupling the solid 
tubulars with the casing, nteans for fluididy coupling the perforate tubulars with the 
soBd tubulars. means for fluidicly isolating the producing subterranean zone from at 

20 least one other subtenranean zone within the wellbore, means for fluididy coupling 
at least ione of the perforated tubulars with the produdng subterranean zora, means for 
positioning one or nru>re perforated tubular liners within the interior of one or more of 
the perforated tubulars, arul means for radially expanding and plastically defcnmihg the 
perforated tubular liners within the biterior of one or more of the perforated tubulars. 

25 * 

An apparatus has also been described that indudes a zonal isolation assembly 
including: one or more solid tubular membetB, each solid tubular member induding one 
or mote external seals, two or more perfbrated tubular members each Induding radial 
passages coupled to the solid tubular members, and' one or more one-way valves fbr 

30 oontroHably fluidicly coupling the perforated tubular ntmnbers. and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular rrombers and the 
perfbrated tubuiarmmibm are.fonned by a radtal expansion process performed within 
the wellbore. 
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A mettnd of isdating a first subtenanean zone from a second subterranean zone 
having a pluialHy of produdrig zones in a welibore lias also been descr9)ed that 
indudes positioning one or more solid tubuiars within the wdibore. the solid tubuiars 
tiavefsing the fbet subterranean zone, positioning two or more perforated tubuiars eadi 

5 induding one or mors radial passages witMn the welibore, the perforated tubuiars 
traversing the second subterranean zone, radially expanding at least onei of the solid 
tubuiars and perfbratad tubuiars within the welibore. fiuididy coupOng the perforated 
tiA)ulars and the primary solid tubuiars^ preventing the passage of fluids from ttie first 
subterranean zone to the second subtenanean zone within the welibore extern^ to the 

10 • primary solid tubuiars and perforated tirinjiars. and preventing fluids firom passing from 
one of the producing zones that has not been depteted to one of the producing zones 
that has been depleted. 

A method.of extracting materials from a welibore having a pluraUty of producing 
15 subtenanean zones, at least a portion of the welibore Induding a casing, has also been 
described that ttidudes positioning one or more solid tubuiars within the welibore, 
positioning two or more perforated tubuiars each induding one or more radial passages 
within the welibore, the perforated tubuiars traversing the produdng subterranean 
zones, radially expanding at least one of the solid tubuiars and the perforated tubuiars 
20 within the welibore. fiuididy coupling the sdid ftjbulars with the casing, fiuididy coupling 
the perforated tubuiars with the solid tubuiars. fiuididy isolating the produdng 
subterranean zone from at teast one other subterranean zone within the welibore, 
fiuididy coupling at teast one of the perforated tubuiars with the produdng 
subterranean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for isolating a first subtenanean zone from 9 second subterranean zone 
having a plurality of produdng zones in a wellbors has also been described that 
IrKludes means for positioning one or more solid tubuiars within the weflbore. the solid 
30 tubuiars traversing the first subtenanean zone, means for positioning one or more 
perforated tdMilars each Including one or more radial passages within the weObore, the 
peribrated tutMJiars traversing the second subtenanean zone, means for racUaily 
expanding at least one of ttw soBd tubuters and. perforated tubuiars within the welibore, 
means for fiuididy coupHng thb perforated tubuiars and the aoRd tubuiars, means for 
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preventing the passage of fluids from the first subtermean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the Interior of one or more of the perforated tubulars, and means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extractliig materials frorh a pluraiity of producing subterranean zonds in a 
weiaxm, at least a portion of the weitbore including a casing, has also been described 

10 that includes rheans for posiOoning one or more solid tubulars witMn tlie wellbore, 
means fn* positionbig one or more perforated tubulars each including one or more 
radial passages within the weilbore, the perforated tubulars traversir^ the producing 
subterranean zonrc, means for racially expanding at least one of the solid tubulars and 
the perforated tiAulars within the welbore, means for fluididy coupling the solid 

IS tiiuilars with the casing, means for fiukiicly ooupHng the perforated tubulars with the 
solid tubulars, means for fluididy isolating the producing subtenanean zone from at 
least one other subterranean zone within the wellbore, means for fluididy coupling at 
least one of tf^ perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or nrore of 

20 the perforated tubulars, and means for preventing fluMs from passing from one of the 
produdng zones that has not been defrfeted to one of the produdng zones that has 
been depleted. 

An apparatus for extracting g^othermai erwrgy from a subterranean formation 
25 oonteining a source of geothermal energy has also been descrit>ed that Indudes a 
zonal isdation assembly positioned within the subtenanean fomiatidn induding: one or 
txwe solid tubular members, each sdU tubular member induding one or rriore external 
seals, one or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more perforated tubulaf liners each induding 
30 one or more radial passages coupled to the interior surteces of one or more of the 
perforated tobular members, and a shoe coupled to the zonal isolation assemlriy. At 
least one of the solid tutMilar members and the perforated tobular members are formed 
by a radial expansion process perfonrod within the wellbore. 
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A method cyf isolating a first subterranean zone from a second subterranean zone 
including a source of geothemnal energy in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, posrtfoning.one or more perforated tubulars 

5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubidars within the welitme. fluldidy coupling the perforated 
tubulars and the primary solid tubuiare, preventing the passage of fluids from the first 
subterranean zone to the second subterrmean zone within the wellbore extemal to the 

10 primary solid tubulars and perforated tubulars. positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically defomiing the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothennal mergy from a subtenranean geothemiai zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes positioning one or more solid tubulars within the wellbore, petitioning one 
or wore perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the subterranean geothermal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
welibbrB. fluididy coupling the soHd tubulars with the casing, fluididy coupling the 
perfr)rated tubulars with the solid tubulars, fluididy relating the subteranean 
geothermal zone from at least one other subt^ranean zone within the wellbore, and 
fluididy coupling at least one of the perforated tubulars with the subterranean 

25 geothennal zone. 

A system for isolating a first subterrpnean zone from a second geothermal 
subterranean zone in a weHbore has ato been described that indudes means for 
positioning one or more sdid tubulars within the wellbora, the sdid tubulars traversing 
30 the first subterranean zone, means ftMr positioning one or mpre perforated tubulars 
each induding one or nnore radial passages within ttie weHbons, the |»rforated tubulars 
traversing the second geothermal subtenanean zone, .means for radially expanding at 
least one of the solid tubulars and perftxated tubulars within the wellbore. means for 
fluididy coupling the perforated tubulars and the solid tubulars, and means for 
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preventing the passage cf fluids from the first subterranean zone to the second 
geothermal subterranean zone within the wellboiB external to the prinnary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothermal energy from a siAterranean geothermal zone in a 
WBllbore, at least a portion of the wellbore including a casing, has also been described 
that Includes means for positioning one or worn solid tubulars within the wellbore, 
means for positioning one or more perforated tubulars each including one or nnore 
radial passages within the welibore, the perforated tubulars traversing the subtenranean 

10 geothennal zone, means for radteilly expanding at least one of the soHd tubulars and 
the perforated tubulars wittiln the wellbore, means for fiuldiciy coupling the soikl 
tubulars with the casing, means for fluklicly coupling the perforated tubulars with the 
soHd tubulars. means for fluididy isolatihg the subterranean geottiermal zone from at 
least one other subterranean zone within the wellbore, and means for fluididy coupling 

IS . at least one of the perfbratedbJbulars with the subterranean g 

^ apparatus has also been described that includes a zonal isolation assembly 
including: one or mors solid tubular rrambers, each solid tubular member including one 
or mors external seals, one or more perforated tubular members each including one or 

20 more radial passages coupled to the solid tubular menibers, and a shoe coupled to the 
zonal isolation assemlily. At least one of the solid tubular members and the perforated 
tubular members are fcxmed by a radial expansion process perfonmed within the 
wellbors, and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 

25 welibore. 

A method of isolathg a first subterranean zone from a second subter^aneian zone in a 
wellbore has also been described that Includes positioning one or more solid tubulars 
within the weHbors, the solid tubulars Iraversir^ the first subterranean zone, positioning 
30 one or more perforated tubuters within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expmding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, fluididy coupling the perforated tubulara and the solid tubulars, preventing the 
passage of fluids from the first subterrariean zone to the seoimd subterranean zone 
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within the wellbore external to the solid tubulars and perforated tubulars. and cleaning 
matertals from the radial passages of at least one of tlie perforated tubuliars by further 
radial expansion of the perforated tubulars within the wellbore. 

5 A.inethod of extracting materials from a producing subterranean zone In a wellbore. at 
least a portion of the wellbore indiiding a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages* the 
perforated tubulars traversing the produdng subterranean zone, radiaily expanding at 

10 • least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars. fluididy isolating the producing subtenranean zone fn>m at ledst 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitoring the operating 

IS temperatures, pressures, and flow rates within one or more of Oie perforated tubulars. 
and deaning materials frrni the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for isolating a first subterranean zone from a second subtenranean zone in a 
20 wellbore has also been described that Indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or mom perforated tubulars within the wellbore each 
IndixJing one or nK>re radial passages, the perforated tubulars traversing the seoond 
subterranean zme, nmans for radiaily expanding at least one of the solid tubulars and 
25 perforated tubulars within the weDbore, means tor fluidicly coupling the perforated 
tubfuiars and the solid tubulars, means for preventing the passage of fluids firorh the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
soHd tubulars and perforated tubulars, and means fbr cleaning rnaterials from the radial 
passages of at least one of the perforated tubidars by further radial expansion of the 
30 perbrated tubulars within the wellbore. 

A system for extracting materials from a producing sutytenanean zone in a wellbore, at 
least a portion of the wellbore indiKiing a casing, has also been described that Indudes 
means for positioning one or more soDd tubulars within the wellbore, means for 
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positioning me or more perforated tubulars within the weilbore each including one or 
nnore radial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the sdid tubulars and the perforated 
tubulars witMn the VMellbore, means for fluidicly coupling the solid tubulars with the 

5 casing, means for fluididy coupling ttie perforated tubulars with the solid tubulars. 
means for fluidicly isolating the producing subterranean zone from at least one other 
suMenanean zone within the wellbore, means for fluidicly coupling at least one of the 
perforated tubulars witti the producing subterranean zone, and means for cleaning 
material from the radial passages of at least one of the perforated tubulars by forther 

10 radidi expansion of the perforated tutnjlars within the wellbore. 

Although illustrative embodiments of the invention have been shown and described, a 
wide range of modification, changes and sut)stitution is contemplated in the foregoing 
disclosure. In some instances, some features of the present invention may be 
15 employed without a corresponding use of the ottm* features. Accordingly, it is 
appropriate ttiat the appended idaims be constmed t>roadly and in a manner consistent 
with the scope of the hvention. 
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CLAIiiS 

1. Anapparatus»obmprising: 

a zonal isdation assemMy comprising: 
5 one or more solid tubular members, each solid tubular member including 6ne or 

more external seals; 

one or more perforated tubular members each including one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal Isolation assembly; 
10 wherein at least one of the solid tubular members and the perforated tubular 

menri)ers are formed by a radial expansion process performed within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
ars cleaned by further radial expansion pf the perforated tubular members within me 
weHbors. 

15 

2. A method of isolating a first subterranean zone from a second subten^nean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone; 
20 positioning one or more perforated tubulars within the wellbore each including 

one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perfected 
tubulars wHhln the wellbore; 
25 fluidldy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subtennanean zone to the second 
siAtenanean zone within the wellbore extennal to the solid tubulars and perforated 
tiAMilars; and 

cleaning materials from the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the wellbore. 

3. A method of extracting materials from a producing subterranean zone in a 
welibors. at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
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positioning one or more perforated tubulars within the welllxm each including 
one or more radial passages, the perforated tubulars traversing the producing 
sut>tenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
5 within the wellhOTe; 

fluidiciy coupling the solid tubulars with the casing; 
fiuldidy coupling the perforated tubulars wKh the solid tubulars; 
fluidiciy Isolating the producing subterranean zone from at least one other 
subtenranean zone within the wellbore; 
10 fiuldidy coupling at least one of the perforated tubulars with the producing 

subtenanean s)ne; 

monitoring the operating temperatures, (Hessurss, and flow rates within one or 
more of the perforated tiAnilars; and 

deariing materials from the radial passages of at least one of the perforated 
IS tubulars by further mdial expansion of the peiforated tubulars within the wellbore. 

4. A system for Isolating a fast subterranean zone from a second subterrariean 
zone in a wellbore, comprising: 

rmans for positioning one or more solid tubi^rs within the welliMm, the solid 
20 tubulars traversing the first subtenanean zone; 

means for positkming one or more perforated tubulars within the wellbore each 
Including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

rfieans for radially expanding at least one (rf the solid tubulars and perforated 
25 tubuiars within the wellbore; 

means for fluidiciy coupling the perforated tubuters and the solid tubuiars; 
means for inventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore exteraal to the soHd tubulars and 
perforated tubulars; and 
30 means for cleaning materials from the radial passages of at least one of the 

perforated tubuters by further radial expansion of the perforated tubulars within the 
weDbora. 
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5. A system for extracting materials from a produdng sid>terranean zone in a 
vMUbore. at least a portion of the wellt)ore induding a casing, comprising: 

means for positioning one or more solid tubulars within the welilKNe; 

nraans for positioning one or more perfofBted tuiNilars within the wellbore each 
5 indixttng one or more radial passages, the perfbtatwi tutMilars traveisiiHi the producing 
sutyterranean zone; 

means for radially expanding at least one of tira solid tubulars and the 
perforated tubulars within the wisllbore; 

means for fluididy coupHng the solid tubulars with the casbtg; 
10 means for fluidicly ooupNng the perforated tubulars wHh the solid tubulars; 

means for fluidicly isolating the produdng subtemmean zone from at least one 
other subterranean zone within the weilbore; 

means for fluidicly coupling at least one of the perforated tubulars with ttie 
produdng subterranean zone; and 
IS means for cleaning materials from the radial passages of at least one of the 

perforated tubulars by further radteil expansion of the perforated tubiiiars Within the 
weUbora. 
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1 . An apparatus, comprising: 

a zonal isolation assembly oomprising: 

one or more solid tubular members, each solid tubular member Including one or 
5 more exiemai seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to ttie perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular nrierTd)ers; 

one or more temperature sensors operably coupled to one or more of the 
10 perforated tubular mmbers for monitoring the operating temperature wHhin the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of th^ perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zortal isolaticHi assenrriMy; and 

a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for nru)nitoring the terhperature, 
pressure and flow sensors and controlling the operation of the flow contrcri valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomned by a radial expansion process performed within the wellbore. 

25 2. A method of Isolating a first subterranean zone from a second subterranean 
zone In a wellbore, comprising: 

positioning one or mora solid tubulars within the wellbore, the solid tubulars 
travershng the first subterranean zone; 

positioning one or more perforated tubuters within the wellbore, the perforated 
30 tubulars traversing the second siMenranean zone: 

radially expanding at teast one of the primary solid tubulars and perforated 
tubulars wKhlh the weitbore; 

fluidicly coupling the perforated tubulars and the soTid tub^ 

preventing the passage of flirids from tfie first subtenanean zone to the second 
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subterranean zone witNn the wallbore external to the solid tubulars and perforated 
tutHilars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 controlling the flow of fluidic materials through the perforated tubulars as a 

fonctlon of the nnonitored operating temperatures, prssswes, and flow rates. 

3. A method of extracting materials from a producing subterranean zone In a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

1 0 positioning one or more solid tubulars within the wellbore; 

positioning one or mors perforated tubulars within the wellbore. the perforated 
t^ularB traversing the producing subterranean zone; 

radially expanding at least one of the spHd titulars and the perforated tubulars 
within the wellbore; 
1 5 fiuididy coupling the solid tubulars with the casing; 

fluidiciy couplirig the perforated tubulars with the solid tubulars; 

fluidicly isolating the producing subterranean zone from at least one other 
subtenanean zone within the wellbore; 

fluidiciy coupling at least one of the perforated tubulars with the producing 
20 subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
fonction of the monitored operating temperatures, prassurss. and flow rates. 

25 

4. A system for isolating a first subterranean zone from a second subterranean 
zone In a wellbore, comprising: 

* means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
30 means for positioning one or more perforated tubulars withh the wellbore, the 

perforated. tutMJiars traversing the second sutMerranean zone; 

means for radially expanding at least one of the soOd tubulars and perforated 
tajbulars wKhln the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubular^ 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubuiars and 
perforated tubuiars; 

means for monitoring the operating temperatt^, pressures, and flow rates 
5 within one or more of the perforated tubuiars; and 

means for controiling the flow of fluMic materials thrmjgh the perforated tubuiars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
10 wellbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubuiars within the wellbore; 

means for positioning one or more perforated tubuiars within the wellbore. the 
perforated tubuiars traversing the producing subterranean zone; 

means for radially expanding at least one of the solid tubuiars and the 
15 perforated 

tubuiars within the wellbore; 

nrieans for fiuidlcly coupling the solid tubuiars with the^^^^^ 

means for fluidiciy coupling the perforated tubuiars with the solid tubuiars; 

means for fluidiciy Isolating the producing subtenanean zone from at least one 
20 other subtenranean zone within ttoweDbore; 

means for fluidiciy coupling at least one of the perforated tubuliars with tlie 
producing subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubuiars; and 
25 mearis for oontrolHr^ the flow of fluidic materials through the perforated tid)ulars 

as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular members, each hcM tubular member including one or 

more external seals; 

one or more peribrated tubular menters each including radial passages 
coupled to the solid tubular members; and . 

one or more solid tiriMiiar liners coupled to the Interkx- surfaces of one or nrxMre 
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of the perforated tubular memt>er6 for sealing at least some of the radiaj passages of 
the perforated tutnilar nfiembers; and 

a shoe coupled to the zonal isoiatton assernl>ly; 

wherein at least one of the solid tubular niembers and the perforated tubular 
5 nwmbers are fomied by a radial expansion process perfonmd within the welibore; and 
wherein the solid tubular liners are formed by a radial expansion process 
perfonned within the welibore. 

7. A method of isolating a first subterranean zone from a second subtenanean 
10 zone in a welibore, comprising: 

positioning one or more solid tubulars within the welibore. the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each indudtng one or more radial 
passages witttin the welibore. . the perforated tubulars traversing the second 
IS subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the welibore; 

fluididy coupling the perforated tubulars and the prin^ry solid tubulars; 
preventing the passage of fluids from the first subtenaneian zone to the second 
20 subterranean zone within the welibore external to the primary solid tubulars and 
. perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically deforming the solid tubuter liners within the 
25. interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tUbulars. 

8. A method of extracUng materials from a produdng subterranean zone in a 
weilborB, at least a portion of the welibore mduding a casing, comprising: 

30 posittoning gne or more solid tubulars within the welibore; 

positioning one or more perforated tubulars each jnduding one or more radial 
passages within the welibore. the perforated tubulars travarsirig the produdi^ 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tutHJiars 
within the WBllbore; 

fhddidy coupling the solid tubulars with the casing; 

fhddidy coupling the perforated tubulars with the solid tubulars; 
5 fluidicly isolating the producing subterraneari zone from at least one other 

sutytmanean zone within the wellbwe; 

fluidicly coupKng at least one of the perforated tubulars with the produdrig 
subtenanean zone; ^ 

positioning one or nnore soHd tubular Bners within the Interior of one or more of 
10 the perforated tubulars; and 

radially expanding and piastically deforming the soHd tubular liners within the 
interior of one or more of the perforated tubulars to fluidicly seal at least some of the 
radial passages of the perforated tubulars. , 

15 9. A system for isolatbig a first subterranean zone from a second subterranean 
zone in a wett>ore, comprising: 

means tor positioning one or more solid tubulars within the welibore, the solid 
titulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean nne; 

means for radially expanding at least one of the solid tubulars and perforated. 
tidHilars within the wellbpre; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to the primary soHd tubulars 
* and perforated tubulars: 

means for positipning one or more solid tubular liners within the interior of one 
or more of the perforated tubulars; and 
30 means for radially expanding and plastically deforming flie solid tubular liners 

■ wItMn the interior of one or more of th^ perforated tubulars to fiuididy seal at least 
some of the radial passes of the perforated tubidars. 
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10. A system for extracting materials from a producing subterranean zone in a 
wein}ore, at least a portion of the welltma Including a casing, comprising; 

means for positioning one or more solid tutHilars within the welHxm; 

means for positioning one or more perforated tutuiiars each including one or 
S more radial passages wittiin the weUbore, tte perforated tutnilars traversing the 
producing subterranean zone: 

means for radially expanding at least one of the solid tubulars and the 
perforated tid)ulars wKMn the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
10 means forfbidicly coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zorie from at least one 
other subtianranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng sutrtenranean zone; 
15 means for positioning one or more solid tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding and plasticaliy deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

20 

11. An apparatus, comprising: 

a zonal isolaOon assembly comprising: 

one or rnore sdid tubular members* each solid tirtHjIar member induding one or 
more external seals; 

25 one or mors perforated tubular members each induding radial passages 

coupled to the solid tubutar members; and 

a sealhg material coupled to at least some of the perforated tubular members 
fbrseaVng at least some of the radial passages of the perforated tubular rnembe^ . 

a shoe coupled to the zonal isolation assembly. 

30 

12. A method of isolating a first subterranean zone from a second subtenranean 
zone in a wellbore, oon9>ri8lng: . 

portioning one or more sdid tubulars within the wellbore, the solid tubulars 
traversing the first sutMerranem zone; 
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positioning one or more perforated tubuldrs each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the sdkl tubulars and perforated tubulars 
5 within the wellbore; 

fiuidteiy coupling the perforated tutHJiars and the prinnary solid tajbulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the prinnary solid tubulars and 
perforated tubulars; 

10 seeding off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable fluidic sealkig nnaterial Into the sealed annular regions of 
the perforated tubulars to seal off at teast some of the radial passages of the perforated 
tubulars* 

IS 13. A method of extracting materials from a producing subterranean zone in a 
weHbore* at toast a portion of the wellbore IndMding a casing, comprising; 
positioning one or nnore solid tubulars within ttie wellbore; 
positioning one or more perforated tubulars each including one or more radial 
passages v^)n the wellbore, the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perfected tubulars 
within the wellbore; ; 

fluididy coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulare with the solid tubulars; 
25 fluididy isolating thB producing subtenanean zone from at least one other 

subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injectlhg a hardenable fluidic sealing material into the sealed annular regions cf 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone from a seoond subterranean 
20W tn a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbcne, the solid 
tubulars traversing the first subterranean zone; 
5 means for positioning one or mjore perforated tubulars each including one or 

more radial passages within the w^lbore, the perforated tubulars traversing the second 
siAtenanean zone; 

means for radially expanding at least one of the solid tubulars arKl perforated 
tubiiars within the welibdre; 
10 means forfluidicly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the seoond subtenfanean zone within the wellbore extemai to the primary solid tubulars 
and perforated tubulars; 

means fc^ sealing off an annular region within at least one of the perforated 
15 tubulars; and 

means for injecting a hardenable fluidic sealing materiai into the sealed annu^r 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a produdng subtenranean zone in a 
welbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
25 producing subterranean zme; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulara within the wellbore; 

nieans fior fluMkdy coupling the solid tubulara vvlth the casings 
means forfluidicly coupling the perforated tutujiars with the solid Uibulars; 
30' means for fluididy Isolating the producing subterranean zone from at least bne 

other subterranean zone within the wellbore; 

mmm for fluldicly coupling at least one of the perforated tubulars wKh the 
producing subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tubulars;and 

means for injecting a hardenabie fluidic sealing material into the seated annular 
rsgions of the perforated tubulars to seal tilf at least some of the radial passages of the 
S perforated tubulars. 

16. An apparatus, connprising: 

a zonal isolation assembly positioned wittiin a wellbore that traverses a 
subterranean fbnmatlon, comprising: 
10 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular memtDsrs coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are fonmed by a radial expansion prcx^ss performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subterranean formation. 

20 17. The apparatus of dalm 16, wherein the perftwated ti^ula- members that are 
radially expanded into intimate contact with the subtenranean fomiation compress the 
subterranean fbmnation. 

18. A method of isolating a first subterranean zone from a second subtenranean 
25 zone in a wellt>ore, comprising: 

positioning one or nrK>re solid tubulars within tl>e weUbore, the solid tubulars 
travensing the first subten^nean zone; 

positioning one or more perforated tubidars within the welibore each including 
one or more radial passages, the perforated tubulars traversing the second 
30 8id:>tenanean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tobidars within the wellbore; 

radial^ expanding at least one of the perforated tubulars Into intimate contect 
with the second subterranean zone; 
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fluidicly coupling the perforated tubulars arKi the sottd tubulars; and 
preventing the passage of fluids from the first subtenranean zone to the second 

subterranean zone within the wellbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of daim 18, wherein the perforated tubulars that are radially 
expanded Into intimate contact with the second subterranean zone compress the 
second subterranean zone. 

10 20. The method of daim 18, forther corTq)ri$ing vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

21. The method of daim 18» further comprising vibrating the second subterranean 
15 mns to dean the radial passages of the perforated tubulars that are radially expanded 

into intimale oontad with the second subterranean zone. 

22. The method of daim 18, furttter comprising applying an impulsive load to the 
perflated tubulars that are radially expanded into intimate contad with the second 

20 subtenranean zone to increase the rate of recovery of hydrocartxxis from the second 
subterranean 2sone. 

23. A method of extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of ttie weilbore induding a casing, comprising; 

25 positionlr>g one or more solid tubulars within the weilbore; 

positioning one or more perforated tubulars within the weHbore each induding 
one or more radial passages, .the perforated tubulars traversing the produdng 
siMerranean zone; 

radially expanding at least one of the sdid tubulars and the perforated tubulars 
30 within the weilbore; 

radially expanding at least one of the perforated tubulars Into intimate contect 
with the produdng subterranean zone; 

fhiididy coupling the solid tubutars with the casbig; 

fluidtely coupling the perforated tubuters with the sdid tubulars; 
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fluididy isolating the producing sutylerranaan zone from at least one other 
subterranean zone within the welli)ore; and 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone. 

5 

24. The method of dalm 23, wherein the perforated tubulars that are radially 
expanded into Intimate contact with the producing subterranean zsme oompress the 
irodudng subterranean zone. 

10 25. The method of dalm 23, further pomprfsing vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocart>ons ftom the produdng 
subterranean zone. 

26. The method of. daim 23, fiHther comprising vibrating the produdng 
15 subterrsHfiean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate oontect with the produdng subterranean zone. 

27. The method cS daim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact \^ the produdng 

20 subtenanean zone to increase the rate of recovery of hydrocarbons from the prpdudng 
subtenranean zone. 

28. A system for isolating a first subterranean zone from a second subterranean 
zone in a wdlbore, oom^^ng: 

25 means for positioning one or more solid tubulars within ttie wellbore, the solid 

tubulars traver5ir>g the first subtenranean zone; 

means for positioning one or nK>re perforated tubulars within the wellbore each 
indudb)g one or more mdial passages, the perforated tubulars traversing the second 
subtenanean zone; 

30 means (or radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
conted with the second subterranean zone; 

means for fluididy coupling the perforated tubulars and the soHd tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the weilbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of datm 28, wherefai the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subtenanean zone 
comprises means for compressing the second iBubtenanean zone. 

30. The system of daim 28, further comprising means for vibrating the second 
10 subtemanean zone to increase the rale of recovery of hydrocait>ons from the second 

subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to dean the . radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate conted with the second subtenanean zone. 

32. The system of daim 28, further comprismg means for applying an impulsive 
load to the perforated tubulars that are radlaity expanded into intimate conted with the 
second subterranean zone to increase the ratid of recovery of hydrocarbons from the 

20 second subtenanean zone. 

33. A system for extracting materials from a produdng subterranean zone in a 
weilbore. at toast a portion of the weilbore induding a casing, comprteing; 

means for positioning one or more sdid tubulars within the weilbore; 
25 means for positioning one or more perforated tubulars within the weHbore each 

induding one or more radial openings, the perforated tubulars traversbig ttvB produdng 
subterranean zone; 

means fc»r radiaHy expanding at least one of the solid tubidars and the 
perforated tubulars within the weilbore; 
30 means for radtally expanding at least one of the perforated tubulars Into Intimate 

contad with the produdng sutrterranean zone; 

means for fluklidy coupling the soHd tubidars with the casing; 

means fbr fluididy coupling the perforated tubutars with the sdid tubulars; 

means for fluididy Isoteting the producing subterranean zone from at toast one 
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other subterranean zone within the wellt)ore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

5 34. the system of claim 33, wherein the means for radially expanding at least one 
erf ttie perforated tubulars Into intimate contact with the producing subterranean zone 
comprises means for comprising the producing subterranean zone. 

35. The systwn of daim 33, finlher comprising means for vibrating the producing 
10 subterranean zone to increase the rale of recovery of hydrocartx)ns from the producing 

subterranean zone. 

36. The system of daim 33, further comprising means for vibrating the producing 
subterranean zone to dean the radial passages of the perforated tubulars that are 

IS radially expancfod into intimate contact with the produdng subterranean zone. 

37. The system of daim 33, further comprising nrieans for applying an impulsive 
load to the perforated tiritxiiars that are radially expanded Into intimate contact with the 
produdng subterranean zone to increase the rate of recovery of hydrocartx>ns from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation ass^nbiy positioned within a wellbore that traverses a 
subterranean fomidtion and indudes a perforated wellbore casing, comprising: 
25 one or moTB solid tubular members, each solid tubuter nramber induding one or 

more external seals; 

one or mom perforated tubular members coupled to the solid tubuter members; 

and 

a shoe coupled to the zonal isolation assembly; 
30 wherein at tea^ one of the solid tubuter members and the perforated tubuter 

members are fbnned by a radtel expansion process perfbrmed wittiin the wellbore; and 

whmin at teast one of the perforated tubuter nnembers are radially expanded 
into intirnate oonted with the perforated wellbore casing. 
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39. The apparatus of daim 38» wherein the perflated tubular memt>ers that are 
cadiaRy expanded into intimate contact with the perforated casing comprese the 
subterranean formation. 

5 40. A method of isolating a first subterranean zone from a second subtenanean 

ame in a weRbore that includes a perforated craing that traverses the second 

subtenanean zone, comprising: 

positioning one or more solid tubuiars within the wellbore. the solid tubulars 

traversing the first siMenranean zone; 
10 positioning one or more perforated tubulars v^thin the wellbore each including 

one or more radial passages, the perforated tubuiars traversing the second 

subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubiters within the w^ibore; 
15 radially expanding at least one cf the perforated tubulars into intimate contact 

wiUi VhB perforated casing; 

fluididy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubuiars and perforated 
20 tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subtenanean zone.. 

25 

42. The method of dedm 40, further oomfuising vibrating the second subtenanean 
zone to Increase the rate of recovery of hydrocarbons from the second subtenanean 
zone. 

30 43. The method of daim 40, further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tibulars that are radially expanded 
into toUmate contact with the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 
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perforated tubulars that are radially exparuled into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocartx>ns from the second subterranean 
zone. 

5 45. A method of extracting materials from a producing sutiterranean zone in a 
wellbore, at least a portion of the weOIXHe including a casing and a perforated casing 
that traverses the producing subtenahean zone, oomprlslng; 
positioning orte or more solid tut>ulars within the wellbore; 
positioning one or more prorated tubulars within the wellbore each including 
10 one or more radial passs^es, the perforated tubulars traversing the producing 
sut^iranean zme; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weDbore; 

radially expanding at least one of the perforated tubulars into intimate contaQt 
15 with the perforated casing; 

fluididy couprrng the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the produdr>g subtenranean zone from at least one other 
subterranean zone within the wellbore; and 
20 fluididy coupling at least one of the perforated tubulars with the produdng 

subterranean zone. 

46. The method of daim 45, v^erein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the produdng 

25 subterranean zone. 

47. ' The method of daim 45, further comprising vibrating the produdng 
subterranean zone to increase the rate of reoovery of hydrocartxms from the produdng 
subterranean zone. 

30 

48. The mtfhod df dalm 45, further oomprlsing vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tidNJlars that are 
radially expanded into intimate contact Mth the perforated casing. 
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49. The method of daim 45. further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact witti the perforated 
tutMlars to increase the rate of recovery of hydrocari)ons from the producing 
subterranean zone. 

5 

50. A system for isolating a first subterranean zone from a second subtenanean 
zone in a welbore that Includes a perforated casing that traverses the second 
subterranean zone, connprising: 

means for positioning me or more solid tubulars within ttie wellbm, the solid 
10 tubulars traversing the first subterranean zone; 

rneans ter positioning one CM- rncm perforated tubulars within the v^^ 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means fbr radially expanding at least one of the solid tubiriars and perfimted 
15 tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intbnate 
oontect with the perforated casing; 

means for fluididy obi^ling the perforated tubulars and the solid tubulars; and 
means for prevenflng the passage of fluids from the first subtenanean zone to 
20 the second subterranean zone within tlie weiitK>re external to the solid tubulars and 
perforated tubulars. 

51 . The system of daim 50, wherein the means for radially e}q[)and!ng at least one 
of the perforated tubuters Into intin^te conted with the perforated casing comprises 

% means for conipressing the second subterranean zone. 

* 52. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The. system of daim 50, further comprising means fbr vibrating the secpnd 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded Into intimate conted yiAlh the perforated casing. 
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54. The system of claim 50. further opmprismg means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate cmtact with the 
perforated casing to increase the rate of recovrery of hydrocarbons from the second 
subtenanean zone. 

55. A system for extraqting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore indudihg a caslr^ and a perfbreted casing 
that traverses the produdr^ subterranean zone, comprising; 

means for positioning one or more soHd tubuiars within the wellbore: 
10 means for positioning one or more perforated tubulare within the wellborB each 

including one or more radial openings, the perfected tubulare treveraing the producing 
subterranean zone; 

means for radially expanding at least one of tlie solid tubulare and the 
perforated tutHJlare within the wellbore; 
15 means for radially expanding at least one of the perforated tubulare into intimate 

contact with the perforated casing; 

means foir fluididy coupling the soM tubuiars with the casing; 

means for fluididy ooupiing the perforated tubulare with the solid tubulare; 

means for fluididy isolating the producing subterranean zone from at least one 
20 other subtenBnean zone within the wellbore; and 

means for fluidicly ooupiing at least one of the perforated tubulare with the 
produdng sut>terranean zone. 

56. The system of dalm 55» wherein the means for radially expanding at least one 
25 of the perforated tubulare into intimate contad with the perforated casing comprises 

means for compressing the producmg subterranean zone. 

57. The system of dabn 55. further comprising means for vibrating the produdng 
subterrariean zone to increase the rate of recovery of hydrocarbons from 0ie produdng 

30 subtenBnean zone. 

58. The system of daim 55» further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulare that are 
radially expanded into intimate contad with the perforated casing. 
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59. The system of daim 55, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded into Intimate contact with the 
perforated casing to increase the rate of recovery of hydrocartx>ns from the producing 
5 subterrarmn zone. 

60* An apparatus, comprising: 

a zonal isolation assemt>iy comprising: 

one or more solid tubular nriembers, each solid tutHJiar member including one or 
10 more extemal seats; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the Interior surfaces erf one or more of the perforated tubular 
IS memt)ers; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 
wherein the perfcxated tubular liners are fomied by a radial expansion process 
20 perfonned within the wellbore. 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

positioning one or nxMe solid tubulars within the weHbore, the sofld tubulars 
25 traversing the first subterranean zone; 

positioning one or more perforated tubulars each including cme or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
siAterranean nne; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

fluididy coupling the perforated tubulars arid the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the vyellbore extemal to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the Interior of one or 
more of the perforated tutnters; and 

radially expanding and plasticaliy deforming the perforated tubular liners within 
the interior of one or more of the peif orated tubulars. 

5 

62. A method of extracting materials from a producing subterranean zone in a 
weilbore. at least a portion of the wellbore including a casing, comprising; 

positioning one or rnore solid lubulars Within the weHbore; 

positioning or^e or more perforated tubulars each including one or more radial 
10 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibore; 

fluktidy coupling the solid tiibulars with the casing; 
15 fhJidiciy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the producing subtermean zone from at least one other 
subterranean zone within the welibore; 

fydidy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radially expanding and plastically ctefomnfng the perforated tubular liners within 
the interior of one or nK)re of the perforated tubulars. 

25 63. A system for isolatihg a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

means for positioning one or more solid tubulars within the welibore, the solid 
tubutars traversing the first subterranean mne; 

means for positioning one or more perforated tubuters each including one or 
30 more radial passages within the welibore, the perforated tubulars traversing the second 
subterrEmean zone; 

means for radially expanding at least one of the soM tid>ulars and perforated 
tubulars within the welibore; 

means for fluididy coupling the perforated tubutars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the s^eoond subterranean zone within the weHbore external to the prinrary solid tubulars 
and perfbratwl tubuiars; 

means for positioning me or more perforated tubular liners within the interior of 
5 one or more of the perforated tiA)uiars; and ' 

means for radially expanding and plasticaUy defonning the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials firom a producing subtenranean zone in a 
10 wellbore, at least a portion of the wellbore including a casing, comfnlsing; 

means for positioning one or more solid tubulars within the wellbore; 

means for positionirig one or nnore perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 

means forfluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

nneans for fluididy isolating the produdng subtenranean zone from at least one 
20 other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positiorting oro or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
25 means for radially expanding and plastically defonming the perforated tubular 

ilrrers within the interior of one or nrxne of the perforated tubulars. 

65. An a(varatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubislat membm, each soHd tubular member Induding one or 

more external seals; 

two or more perforated tubular members each Induding radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for controDably fluididy coupling the perforated 
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tubular members; and . 

a shoe odupled to the zonal isolation assembly; 

wherein at least one oF the solid tubular members and the perforated tubular 
members are formed by a radial expanston process performed, withiri the wellbore. 

5 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a piuraiity of producing zones in a welbore. oonq)rtelng: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or nnore perforated tubuters each including one or more radiai 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wenbors; 

15 fluMidy coupling the perforated tubulars and the prirnary solid tubuters^ 

preventing the pass^e of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extrading materials from a wellbore having a piuraiity of producing 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within ttie wellbore; 

positioning two or more perforated tubulars each hnduding one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zonn; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore: 
30 fluldicly coupling the solid tubulars with the casing;. 

fkddidy coupling the perforated tubuters with the solid tubuters: 
fluldicly isoteting the pnxiudng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy ootg^Iing at least one of the perforated tubulars with the produdng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the produdr^ zones that has been depleted. 



S 68. ' A system for isolating a first subterranean zone from a second subterranean 
zone having a pluraiity of producing zones in a wellbore, comprising: 

means for positioning one or more solid tubutars within the welibore, the solid 
tubulars traversing the first subtenanean zone; 

means tot positioning one or more perforated tubulars each including one or 
1 0 more radial passages within the weltbore, the perfbrated tubulars traversing the second 
subterranean zone; 

means for radially expanding at ie^ one of the solid tubulars and perforated 
tuknjiars within the wellbore; 

means for fluidicly coupling the perfbrated tubulars and the solid tubulars; 
IS means for preventing' the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
20 means for preventing fluids firom passing from one of the producing zortes that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a wellbore. at least a portion of the wellbore including a casing, comprising; 
25 nieans for positionlT^ one or nrtorssdid tubulars within the weU 

means for positioning one or mors perforated tubulars each including one or 
.more radial passages within the weUbore. the peiforatad tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least one of the. solid tubulars and the 
30 perforated tubulars within the wen)ore; 

nmans for fluidicly ooupflng the soBd tubulars vtflth the casing; . 

means for fluididy coupBng the perforated tubulars with the solid tubulars; 

means for fluididy isolating the producing .subtenanean zone from at least one 
other subterranean zone within the wellbore; . 
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means for fluididy coupling at least one of the perforated tubulars with the 
produdng sutiterranean zone; 

means for positioning one or more perforated tutxilar liners within the interior of 
one or more of the perfmted tubulars; and 
5 means for preventing fluids from passing from one of the producing zones that 

has nc4 been depleled to one of the producing zones that has been depleted. 

70. An apparatus for exIracBng geothenmal energy from a subterranean formation 
oonlaMng a source of geothermal energy, comprising: 

10 a zonal isolation assernbly posltiorYed within tte subtenranean formatioh, 

conplsing: 

me or more solid tubular members, each solid tubular member including one or 
woTB extemai seals; 

one or more perforated tubular iriembers each Including radial passages. 
15 coupled to the solid tubular members; and 

one or more' perforated tubular liners each including one or nrK>re radial 
passages ooupled to the Interior surfaces <rf one or more of the perforated tubular 
mmberB; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are fbmned by a radial expansion process perfonned within the wellbore. 

71. A method of isolating a first subti^ranean zone from a second subterranean 
zone including a source of geothermal energy in a weHbors* comprising: 

25 positioning one or nrK>re solid tubfulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or rnore perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
sutrterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tutHJiars 

within the weObore; 

ffuttdy OMjpling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemai to Vtm primary solid tubulars and 
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perforated tubulars; and 

posMoning one or nrore perforated tubular liners within the interior of one or 
more or the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular lintfrs within 
5 the interior of one or more of the perforated tubulars. 

72. A n^ethod of extracting geothennai energy from a subterranean geothermal 
zone in a weilbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or nKire solid tubulars within the wellbore; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore. the pefforated tubulars traversing the subterranean 
geothermal zone; 

radially expanding at least, one of the solid tubulars and the perforated tubulars 
within the wellbore; 
15 fluidicly coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the subterranean geothenmal zone from at least one other 
subtenanean zone within the weilbore; and 

fluididy coupling at least one of the perforated tubulars with the subterranean 
20 geothennai zone. 

73. A system for isolating a first subterranean zone from a second geothenmal 
subterranean zone in a wellbore. comprising: . 

means for positioning one or more solid tubulars within the welltXMe. the solid 
25 tubiriars traversing the firM subterranean zone; 

means for positioning one or more perforated tubulars each Induding one or 
* more radial passages within the wellbore. the perforated tubulars traversing the second 
geothermal subterranean zone; 

means for radially expanding at least one of the sdid tubulars and perforated 
30 tubulars within the welibore; 

means forfluklldy coupling the perforated tubulars and the solid tubulars; and 
means fbr preventing the passage of fluids from the first subterranean zone to 
the second geothermal subtenanotan zone vkrfthih the wellbore external to the primary 
sdid tubidars and perforated tubulars. 
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74. A system for extracting geothemial energy from a subtenanean geothennal 
rone in a weilbore* at least a portioh of the wellbore indudtng a casing, comprising; 

5 means for positioning om or more soiki tubulars within the wellbore; 

means for positiordng one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
subterranean geothenral zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubulars within the wellbore; 

means for fluldidy coupling the solid tubulars witti the casing; 
means for fluldicly coupling the perforated tubulars with the solid tubulars; 
means for ffuidicly isolating the subtenanean geothennal zone from at least one 
other subterranean zorie within the wellbore; and 
15 means for fiuididy coupling at least one df the perforated tubulars with the 

subtenanean geothermd zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular nriembers, each solid tubular member indudtng one or 

more external seals; 

one or more perforated tubular members each induding one or more radial 
passages coupled to the solid tubular members; aruJ 

e shoe coupled to the zonal isolation assembly; 
25 wherein at least one of the solid tubular members and the perforated tubular 

membere are formed by a radial expansion process performed within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular membere 
are deaned by further radial expansion of the perforated tubular members within the 
wdibore. 

30 

76. A nnethod of isolating a first subterFanean zone from a second subterranean 
zone in a ^Ibore. conr^slhg: 

positionii^ one or more solid tubulars within the wellbore, the solid tubulare 
traversing the first subtenanean zone; 
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posKioning one or more perforated tubulars within the wellbore each Including 
one or nnore radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the wellbore; 

fluldidy (X)upling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; and 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting nrmterials from a prcxfudng subtsnanean zone in a 
wellbore* at least a portion of the wellbore including a casing, comprising; 

1 5 posltlbning one or more solid tubulars within the weilbore; 

positioning one or mm perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solkl tubulars and the perforated tubulars 
20 within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluldidy oou^ing the perforated tubulars with the solid tubulars; 
fluididy isoteting the produdng subterranean zdne from at least one other 
subterranean zans within the wellbond; 
25 fluididy coupling at least one of the perforated tubulars with the producing 

subtenanean zone; 

monitoring the operating tempmtures, pressures, and flow rates within one or 
mcNB of the perforated tubulars; and 

cleaning materials from the radtel passages of at least one of the perforated 
30 tubuters by further radtel expansion of the perforated tubutars within the wellbore. 

78. A system for Isoteting a first subterranean zone from a second sutiterranean 
zone in a wellbore, comprteing; 
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means for positioning one or more solid tubulars within the wellbore/the solid 
tubulars traversing the first subtennanean zone; 

means for positioning one or more perforated tubulars within the wellbore each ^ 
including one or more radial passages, the perforated tubulars traversing the second 
5 subterranean zone; 

means for radially expanding at least one of the solid tubulars arid perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
10 - the second subtenanean zone within tiie wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perfbrated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

15 

79. A system for extracting matsriais from a producing subterranean zone In a 
wellbore. at least a portion of the wellbore including a casing; comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positlontng one or more perforated tubulars within the wellbore each 
20 including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perfbrated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
25 means for fluididy coiiq[)ilng the perforated tubulars with the solid tubulars; 

means for fluididy isolating the procfudng subtenranean sxxie from at least one 
other subterranean 3Sone within the weHbore; 

means for fluididy couptir^ at least one of the perforated tubulars with the 
produdng subtenranean zone; and 
30 rneans fbr cleaning materials from the radial passages of at least one of t^^ « 
tubulars by further radial mpansSon of the perforated tubijters within the wellbore. 
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